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(54) 2-OXOIMIDAZOLE DERIVATIVES 

(57) The present invention relates to a compound represented by Formula [I] 



R 1 -H^N-^N 




m 



[wherein 




£q represents an aromatic carbo- or heterocyclic ring which may have a substituent; Cy represents a mono-, bi- or tricyclic 
tO aliphatic carbocyclic jgroup having 3 to 20 carbon atoms, which may have a substituent; 
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represents a mono- or bicyclic aliphatic nitr^en-containirTg Heterocyclic g 

have a substituent; R 1 represents a hydrogen atom, a lower alkenyl group, a lower alkynyl group, a cyclo(lower alkyl) 
group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a hydroxyl group, a lower alkoxy group, 
a carboxyl group, a lower alkoxycarbonyl group, a carbamoyl group, a lower alkylcarbamoyl group or a di(lower 
alkyl)carbamoyl group, or a lower alkyl group which may have a substituent; and R 2 represents a hydrogen atom or a 
lower alkyl group], a salt or ester thereof, a production process for the same, and an analgesic, a reliever against toler- 
ance to a narcotic analgesic represented by morphine, a reliever against dependence on a narcotic analgesic repre- 
sented by morphine, an analgesic enhancer, an antiobestic. a drug for ameliorating brain function, a remedy for 
schizophrenia, a remedy for Parkinsonism, a remedy for chorea, an antidepressant, a remedy for diabetes insipidus, a 
remedy for polyuria, or a remedy for hypotension, comprising an effective ingredient of the same. 
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Description 

Field of the Invention 

f [0001] The present invention is useful in the medicinal field. More specifically, the 2-oxoimidazole derivative of the 
present invention has an action to inhibit nociceptin from binding to a nociceptin receptor ORL1 and is useful as an anal- 
gesic, a reliever against tolerance to a narcotic analgesic represented by morphine, a reliever against dependence on 
a narcotic analgesic represented by morphine, an analgesic enhancer, an antiobestic, a drug for ameliorating brain 
function, a remedy for schizophrenia, a remedy for Parkinsonism, a remedy for chorea, an antidepressant, a remedy for 

io diabetes insipidus, a remedy for polyuria, or a remedy for hypotension. 

Background Art 

[0002] Nociceptin (the same substance as orphanin FQ) is peptide comprising 17 amino acids and having a similar 
is structure to that of opioid peptide. Nociceptin has an augmenting activity on reaction against nociceptive stimulation, an 
appetite stimulating activity, an activity for reducing a space learning ability, an antagonism against an analgesic action 
of a classic opiate agonist, a dopamine release inhibitory action, a water diuresis action, a vasodilative action, and a 
systemic blood pressure-lowering action, and it is considered to take part in controlling pain, appetite and memory 
learning through a nociceptin receptor ORL1 [refer to Nature, vol. 377, pp. 532 (1995); Society for Neuroscience, vol. 
20 22, pp. 455 (1996); NeuroReport, vol. 8, pp. 423 (1997); Eur. J. Neuroscience, vol. 9, pp. 194 (1997); Neuroscience, vol. 
75, pp. 1 and 333 (1996); and Life Science; vol. 60, pp. PL15 and PL141 (1997)]. Further, it is known that morphine tol- 
erance is reduced in a knockout mouse in which a nociceptin receptor ORL1 is deficient [Neuroscience Letters, vol. 
237, pp. 136(1997)]. 

[0003] Accordingly, it can be expected that a substance which specifically prevents nociceptin from binding to a noci- 
25 ceptin receptor ORL1 is useful as an analgesic against diseases accompanied with pains such as cancerous pain, post- 
operative pain, migraine, gout, chronic rheumatism, chronic pain and neuralgia, a reliever against tolerance to a 
narcotic analgesic represented by morphine, a reliever against dependence on a narcotic analgesic represented by 
morphine, an analgesic enhancer, an antiobestic, a drug for ameliorating brain function, a remedy for schizophrenia, a 
remedy for Parkinsonism, a remedy for chorea, an antidepressant, a remedy for diabetes insipidus, a remedy for poly- 
30 uria, or a remedy for hypotension. 

[0004] A compound which is structurally similar to the compound of the present invention is disclosed in International 
Publication W096/13262 and the like. However, the compound of the present invention is neither specifically disclosed 
nor indicated, and an action to prevent nociceptin from binding to a nociceptin receptor ORL1 is not entirely described 
as well. 

35 

Disclosure of the Invention 

[0005] An object of the present invention is to provide an analgesic, a reliever against tolerance to a narcotic analgesic 
represented by morphine, a reliever against dependence on a narcotic analgesic represented by morphine, an analge- 

40 sic enhancer, an antiobestic, a drug for ameliorating brain function, a remedy for schizophrenia, a remedy for Parkin- 
sonism, a remedy for chorea, an antidepressant, a remedy for diabetes insipidus, a remedy for polyuria, or a remedy 
for hypotension, which are novel and have an action to prevent nociceptin from binding to a nociceptin acceptor ORL1. 
[0006] The present inventors have found that a compound represented by Formula [I] has a high affinity to a nocice- 
ptin receptor and prevents the action of nociceptin, whereby it is useful as an analgesic against diseases accompanied 

45 with pains such as cancerous pain, postoperative pain, migraine, gout, chronic rheumatism, chronic pain and neuralgia, 
a reliever against tolerance to a narcotic analgesic represented by morphine, a reliever against dependence on a nar- 
cotic analgesic represented by morphine, an analgesic enhancer, an antiobestic, a drug for ameliorating brain function, 
a remedy for schizophrenia, a remedy for Parkinsonism, a remedy for chorea, an antidepressant, a remedy for diabetes 
insipidus, a remedy for polyuria, or a remedy for hypotension, and thus, they have completed the present invention: 

50 



55 




BNSDOCtD: <EP 0990653A1 J_> 



3 



EP 0 990 653 A1 

[wherein 




represents an aromatic carbo- or heterocyclic ring which may have a substituent selected from the group consisting of 
a halogen atom, a lower alkyl group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a hydroxy) 
group, a lower alkoxy group and a carboxyl group; Ar 2 represents an aromatic carbo- or heterocyclic group which may 

io have a substituent selected from the group consisting of a halogen atom, a lower alkyl group, an amino group, a lower 
alkylamino group, a di(lower alkyl)amino group, a hydroxyl group, a lower alkoxy group and a carboxyl group; Cy repre- 
sents a mono-, bi- or tricyclic aliphatic carbocyclic group having 3 to 20 carbon atoms, which may have a substituent 
selected from the group consisting of a halogen atom, a lower alkylidene group, a lower alkenyl group, a lower alkynyl 
group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a lower alkoxy group and a group rep- 

75 resented by -R 4 ; 

O 

20 

represents a mono- or bicyclic aliphatic nitrogen-containing heterocyclic group having 3 to 14 carbon atoms, which may 
have a substituent selected from the group consisting of a halogen atom, a lower alkylidene group, a lower alkenyl 
group, a lower alkynyl group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a hydroxyl group, 

25 a lower alkoxy group, a carboxyl group, a lower alkoxycarbonyl group, a carbamoyl group, a lower alky (carbamoyl group, 
a di(lower alkyl)carbamoyl group and a group represented by -R 3 ; R 1 represents a hydrogen atom, a lower alkenyl 
group, a lower alkynyl group, a cyclo(lower alkyl) group, an amino group, a lower alkylamino group, a di(lower 
alkyl)amino group, a hydroxyl group, a lower alkoxy group, a carboxyl group, a lower alkoxycarbonyl group, a carbamoyl 
group, a lower alkylcarbamoyl group or a di(lower alkyl)carbamoyl group, or a lower alkylgroup which may have a sub- 

30 stituent selected from the group consisting of a halogen atom, a cyclo(lower alkyl) group, an amino group, a lower 
alkylamino group, a di( lower alkyl)amino group, a (lower alkyl)sulfonylamino group, an aminosulfonylamino group, a 
(lower alkylamino)sutfonylamino group, a (di-lower alkylamino)sulfonylamino group, a carbamoylamino group, a (lower 
alkylcarbamoyl)amino group, a (di-lower alkylcarbamoyl)amino group, a hydroxyl group; a lower alkoxy group, a car- 
bamoyloxy group, a lower alkylcarbamoyloxy group, a di(lower alkyl)carbamoyloxy group, a carboxyl group, a lower 

35 alkoxycarbonyl group, a carbamoyl group, a lower alkylcarbamoyl group, a di(lower alkyl)carbamoyl group and a group 
represented by -Ar 2 ; R 2 represents a hydrogen atom or a lower alkyl group; R 3 represents a lower alkyl group which 
may have a substituent selected from the group consisting of an amino group, a lower alkylsulfonylamino group, an ami- 
nosulfonylamino group, a (lower alkylamino)sulfonylamino group, a (di-lower alkylamino)sulfonylamino group, a car- 
bamoylamino group, a (lower alkylcarbamoyl)amino group, a (di-lower alkylcarbamoyl)amino group, a hydroxyl group, a 

40 carbamoyloxy group, a lower alkylcarbamoyloxy group, a di (lower alkyl)carbamoyloxy group, a carboxyl group, a lower 
alkoxycarbonyl group, a carbamoyl group, a lower alkylcarbamoyl group, a di (lower alkyl)carbamoyl group, an aromatic 
heterocyclic group and a group represented by -R 5 ; R 4 represents a lower alkyl group which may have a substituent 
selected from the group consisting of a cycloalkyl group having 3 to 10 carbon atoms and an aromatic carbo- or hete- 
rocyclic group; and R 5 represents a lower alkylamino group, a di( lower alkyl)amino group or a lower alkoxy group, which 

4 5 may have an aromatic carbo- or heterocyclic group]. 

[0007] The present invention relates to the compound represented by Formula [I], salts or esters thereof, and a pro- 
duction process and uses thereof. 

[0008] The symbols and the terms described in the present specification shall be explained. 

[0009] The term halogen atom J means a fluorine atom, a chlorine atom, a bromine atom and an iodine atom. 

so [0010] The term r lower alkyl groupj means a linear or branched alkyl group having 1 to 6 carbon atoms and includes, 
for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyt, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, tert-pentyl, 
1-methylbutyl, 2-methylbutyl. 1 ,2-dimethylpropyl, 1-ethylpropyl. hexyl, isohexyl, 1-methylpentyl, 2-methylpentyl, 3-meth- 
ylpentyl, 1,1-dimethylbutyl, 1 ,2-dimethylbutyl. 2,2-dimethylbutyt. 1 -ethylbutyl, 1,1,2-trimethylpropyl, 1 ,2, 2-trimethy (pro- 
pyl, 1-ethyl-2-methy (propyl, and 1 -ethyl -1 -methyl propyl. 

55 [0011] The term Tiower alkylamino groupj means an amino group mono-substituted with the lower alkyl groups 
described above and includes, for example, methylamino, ethylamino, propylamine isopropylamino, butylamino, sec- 
butylamino and tert-butylamino. 

[0012] The term Tdiflower alky()amino groupj means an amino group di -substituted with the lower alkyl groups 
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described above and includes, for example, dimethylamino, diethylamino, ethylmethylamino, dipropylamino, methylpro- 
pylamino and diisopropylamino. 

[0013] The term Hower alkoxy groupj means an alkoxy group having the lower alkyl groups described above, that is, 
an alkoxy group having 1 to 6 carbon atoms and includes, for example, methoxy, ethoxy, propoxy, isopropoxy, butoxy, 

5 isobutoxy, tert-butoxy and pentyloxy. 

[0014] The term Taromatic carbocyclic ringj means a benzene ring, a naphthalene ring or an anthracene ring. 
[001 5] The term Taromatic heterocyclic ringj means a 5-membered or 6-membered monocyclic aromatic heterocyclic 
ring containing at least one, preferably 1 to 3 hetero atoms which may be the same or different, and are selected from 
the group consisting of an oxygen atom, a nitrogen atom and a sulfur atom, or a condensed type aromatic heterocyclic 

io ring formed by condensing the above monocyclic aromatic heterocyclic ring with the above aromatic carbocyclic ring or 
by condensing the above same or different monocyclic aromatic heterocyclic rings with each other and includes, for 
example, a pyrrole ring, a furan ring, a thiophene ring, an imidazole ring, a pyrazole ring, a thiazole ring, an isothiazole 
ring, an oxazole ring, an isoxazole ring, a triazole ring, a tetrazole ring, an oxadiazole ring, a thiadiazole ring, a pyridine 
ring, a pyrazine ring, a pyrimidine ring, a pyridazine ring, an indole ring, a benzofuran ring, a benzothiophene ring, a 

15 benzimidazole ring, a benzoxazole ring, a benzisoxazole ring, a benzothiazole ring, a benzisothiazole ring, an indazole 
ring, a purine ring, a quinoline ring, an isoquinoline ring, a phthalazine ring, a naphthyridine ring, a quinoxaline ring, a 
quinazoline ring, a cinnoline ring and a pteridine ring. 

[0016] The term Taromatic carbocyclic groupj means a group formed from the aromatic carbocyclic rings described 

above and includes phenyl, naphthyl and anthryl. 
20 [001 7] The term Taromatic heterocyclic groupj means a group formed from the aromatic heterocyclic rings described 

above and includes, for example, pyrrolyl, furyl, thienyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, 

triazolyl, tetrazolyl, oxadiazolyl, thiadiazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolyl, benzofuranyl, benzoth- 

ienyl, benzimidazolyl, benzoxazolyl, benz isoxazolyl, benzothiazolyl, benzisothiazolyl, indazolyl, purinyl, quinolyl, isoqui- 

nolyl, phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl and pteridinyl. 
25 [0018] The term r lower alkylidene groupj means a linear or branched alkylidene group having 1 to 6 carbon atoms 

and includes, for example, methylene, ethylidene, propylidene, isopropylidene and butylidene. 

[0019] The term Hower alkenyl groupj means a linear or branched alkenyl group having 2 to 6 carbon atoms and 
includes, for example, vinyl, 1-propenyl, 2-propenyl, isopropenyl, 3-butenyl, 2-butenyl, 1-butenyl, 1 -methyl -2 -propenyl, 
1-methyl-1 -propenyl, 1-ethyl-1-ethenyl, 2-methyl-2-propenyl, 2-methyM -propenyl, 3-methyl-2-butenyl and 4-pentenyl. 
30 [0020] The term Hower alkynyl groupj means a linear or branched alkynyl group having 2 to 6 carbon atoms and 
includes, for example, ethynyl, 2-propynyl, 1-methyl-2-propynyl, 2-butynyl, 1 -methyl-2-butynyl and 2-pentynyl. 
[0021] The term TcycloOower alkyl) groupj means a cycloalkyl group having 3 to 6 carbon atoms and includes cyclo- 
propyl, cyclobutyl, cyclopentyl and cyclohexyl. 

[0022] The term Tmono-, bi- or tricyclic aliphatic carbocyclic groupj is a saturated or unsaturated aliphatic carbocyclic 
35 group and means a mono-; bi or tricyclic group. It includes, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, cycloundecyl, cyclododecyl, 1 -cyclopentenyl, 2-cyclopentenyl, 3- 
cyclopentenyl, 1 -cyclohexenyl, 2-cyclohexenyl, 1,3-cyclohexadienyl, 1-cycloheptenyl, 2-cycloheptenyl, 1,3-cyclohepta- 
dienyl, 1-cyclooctenyl, 2-cyclooctenyl, 3-cyclooctenyl, 4-cyclooctenyl, 1 ,3-cyclooctadienyl, 1-cyclononenyl, 2-cyclonon- 
enyl, 3-cyclononenyl, 4-cyclononenyl, 1,3-cyclononadienyl, i-cyclodecenyl, 2-cyclodecenyl, 3-cyclodecenyl, 4- 
40 cyclodecenyl, 1,3-cyclodecadienyl, 1 -cycloundecenyl, 2-cycloundecenyl, 1,3-cycloundecadienyl, 1 -cyclododecenyl, 2- 
cyclododecenyl, 1 ,3-cyclododecadienyl, bicyclo[3.2.1]oct-l -yl, bicyclo[3.2.1]oct-2-yl, bicyclo[3.2.1]oct-3-yl, bicy- 
clo[3.2.1]oct-6-yl, bicyclp[3.2.1]oct-8-yl, bicyclo[4.4.0]dec-l-yl, bicyclo[4.4.0]dec-2-yl, bicyclo[4.4.0]dec-3-yl, tricy- 
clo[3.2.1.1 3 7 ]non-1-yI, tricyclo[3.3.1.1 3 7 ]-dec-1-yl and tricyclo[3.3.1.1 3 7 ]dec-2-yl. 

[0023] The term Tmono- or bicyclic aliphatic nitrogen -containing heterocyclic groupj means a saturated aliphatic het- 
45 erocyclic group containing at least one nitrogen atom as a ring atom and means a mono- or bicyclic group. It includes, 
for example, a group represented by: 



wherein m represents an integer of 3 to 9; q. r and t may be the same or different and represent an integer of 0 to 3; 



j 



so 
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and s represents an integer of 1 to 4. 

[0024] The term Hower alkoxycarbonyl groupj means an alkoxycarbonyl group having the lower alkoxy groups 
described above, that is, means an alkoxycarbonyl group having 2 to 7 carbon atoms. !t includes, for example, methox- 
ycarbonyl, ethoxy carbon yl, propoxycarbonyl, isopropxycarbonyl, butoxycarbonyl, isobutoxycarbonyl, tert-butoxycarbo- 
5 nyl and pentyloxycarbonyL 

[0025] The term Hower alkylcarbamoyl groupj means a carbamoyl group which is mono-substituted with the lower 
alkyl groups described above and includes, for example, methylcarbamoyl, ethylcarbamoyl, propylcarbamoyl, isopropyl- 
carbamoyl, butylcarbamoyl, sec-butylcarbamoyl and tert-butylcarbamoyl. 

[0026] The term Tdi(lower alkyl) carbamoyl groupj means a carbamoyl group which is di-substituted with the lower alkyl 
io groups described above and includes, for example, dimethylcarbamoyl, diethylcarbamoyl, ethylmethylcarbamoyl, dipro- 
pylcarbamoyl, methylpropylcarbamoyl and diisopropylcarbamoyl. 

[0027] The term r lower alkylsulfonylamino groupj means a sulfonylamino group having the lower alkyl groups 
described above and includes, for example, methylsulfonylamino, ethylsulfonylamino. propylsulfonylamino, isopropyl- 
sulfonylamino, butylsulfonylamino, sec-butylsulfonylamino and tert-butylsu If onyl amino. 
15 [0028] The term T(iower alkylamino)sulfonylamino groupj means a sulfonylamino group having the lower alkylamino 
groups described above and includes, for example, (methylamino)sulfonylamino, (ethylamino)sulfonylamino, (pro- 
pylamino)sulfonylamino, (isopropylamino)sulfonylamino, (butylamino)sulfonylamino, (sec-butylamino)sulfonylamino 
and (tert-butylamino)sulfonylamino. 

[0029] The term T(di-lower alkylamino)sulfonylamino groupj means a sulfonylamino group having the di(lower 
20 alkyl)amino groups described above and includes, for example, (dimethylamino)sulfonylamino, (diethylamino)sulfo- 
nylamino, (ethylmethylamino)sulfonylamino, (dipropylamino)sulfonylamino, (methyl propyl ami no)su If onylamino and 
(diisopropylamtno)sulfonylamino. 

[0030] The term T(iower alkylcarbamoyl)amino groupj means an amino group which is mono-substituted with the 
lower alkylcarbamoyl groups described above and includes, for example, (methylcarbamoyl)amino, (ethylcar- 
25 bamoyl)amino, (propyl carbamoyl)ami no, (isopropylcarbamoyl)amino, (butylcarbamoyl)amino, (sec-butylcar- 
bamoyl)amino and (tert-butylcarbamoyl)amino. 

[0031] The term T(di-lower alkylcarbamoyl)amino groupj means an amino group mono-substituted with the di(lower 
alkyl)carbamoyl groups described above and includes, for example, (dimethylcarbamoyl)amino, (diethylcar- 
bamoyl)amino, (ethylmethylcarbamoyl)amino, (dipropylcarbamoyl)amino, (methylpropylcarbamoyl)amino and (diisopro- 
30 pylcarbamoyl)amino. 

[0032] The term Hower alkylcarbamoyloxy groupj means an oxy group having the lower alkylcarbamoyl groups 
described above and includes, for example, methyicarbamoyloxy, ethylcarbamoyloxy, propylcarbamoyloxy, isopropyl- 
carbamoyloxy, butylcarbamoyloxy, sec-butylcarbamoyloxy and tert-butylcarbamoyloxy. 

[0033] The term Tdi(lower alkyl)carbamoyloxy groupj means an oxy group having the di(lower alkyl) carbamoyl groups 
35 described above and includes, for example, dimethylcarbamoyloxy, diethylcarbamoyloxy, ethyl methyicarbamoyloxy, 
dipropylcarbamoyloxy, methylpropylcarbamoyloxy and diisopropylcarbamoyloxy. 

[0034] The term Tcycloalkyl group having 3 to 10 carbon atomsJ includes cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl and cyclodecyl. 

[0035] The term Tsaltl of the compound represented by Formula [I] means a conventional pharmaceutical^ accepta- 
40 ble salt and includes, for example, a base-addition salt of a carboxyl group when the compound has such a carboxyl 
group, and a acid-addition salt of an amino group when the compound has such an amino group, or of a basic hetero- 
cyclic ring when the compound has such a basic heterocyclic ring. 

[0036] The above base-addition salt includes, for example, alkaline metal salts such as sodium salt and potassium 
salt; alkaline earth metal salts such as calcium salt and a magnesium salt; ammonium salts; and organic amine salts 
45 such as trimethylamine salt, triethylamine salt, dicyclohexyamine salt, ethanolamine salt, diethanolamine salt, trieth- 
anolamine salt, procaine salt and N.N'-dibenzylethylenediamine salt. 

[0037] The above acid-addition salt includes, for example, inorganic acid salts such as hydrochloride, sulfate, nitrate, 
phosphate and perchlorate; organic acid salts such as maleate, fumarate, tartrate, citrate, ascorbate and trrf luoroace- 
tate; and sulfonates such as methanesulfonate, isethionate, bezenesulfonate and p-toluenesulfonate. 

so [0038] The term Tested of the compound represented by Formula [I] means a conventional pharmaceutical^ accept- 
able ester of a carboxylic group if the compound has, for example, such a carboxylic group, and includes, for example, 
esters with lower alkyl groups such as methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, tert-butyl, pentyl. isopentyl, neo- 
pentyl, cyclopropyl, cyclobutyl and cyclopentyl; esters with aralkyl groups such as benzyl and phenethyl; esters with 
lower alkenyl groups such as ally! and 2-butenyl; esters with lower alkoxyalkyi groups such as methoxymethyl, 2-meth- 

55 oxyethyl and 2-ethoxyethyl; esters with lower alkanoyloxyalkyl groups such as acetoxymethyl, pivaloyloxymethyl and 1 - 
pivaloyloxyethyl; esters with lower alkoxycarbonylalkyl groups such as methoxycarbonylmethyl and isopropoxycarbo- 
nylmethyl; esters with lower carbooxyalkyl groups such as carboxymethyl; esters with lower atkoxycarbonyloxyalkyl 
groups such as 1-(ethoxycarbonyloxy)ethyi and 1-(cyclohexyloxycarbonyloxy)ethyl; esters with lower carbamoyloxy- 
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alkyl groups such as carbamoyloxymethyl; ester with phthalidyl; and esters with (5-substituted-2-oxo-1 ,3-dioxol-4- 
yl)methyl groups such as (5-methyl-2-oxo-1 , 3-d ioxol-4-y I) methyl. 

[0039] In order to more specifically disclose the compound of the present invention represented by the Formula [I] 
described above, various symbols used in Formula [I] shall be explained in further details with reference to the suitable 
£ specific examples thereof. 

[0040] The compound of the present invention represented by Formula [I] has stereoisomers such as an optical iso- 
mer, a diastereoisomer and a geometrical isomer in a certain case, which are present depending on the forms of the 
substituents, and the compound of the present invention represented by Formula [I] includes all these stereoisomers 
and mixtures thereof. 

10 [0041] In order to avoid unnecessary confusion in the present specification, a position number in the 2-oxoimidazole 
ring part of the compound of the present invention shall be settled as shown in the following formula [a] for the sake of 
convenience: 



20 



25 




w 

o 

and the ring atoms of the aromatic carbo- or heterocyclic ring represented by 





which are not owned jointly by two or more rings, shall be numbered clockwise in order subsequently to the 2-oxoimi- 
dazole ring part described above. 
30 [0042] Accordingly, when the aromatic carbo- or heterocyclic ring represented by 



35 



40 



45 



50 



Ar' 



in the group represented by the formula [a] is a benzene ring, the position number of the above group is as shown in a 
formula [a*]: 

5 6 

2 T 1 
o 



[0043] A compound represented by Formula [l-a] is included in the compound represented by Formula [I]: 



55 




[I-a] 
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represents an aromatic carbo- or heterocyclic ring which may have a substituent selected from the group consisting of 
a halogen atom, a lower alkyl group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a hydroxyl 
group, a lower alkoxy group and a carboxyl group; Ar 2 represents an aromatic carbo- or heterocyclic group which may 

70 have a substituent selected from the group consisting of a halogen atom, a lower alkyl group, an amino group, a lower 
alkylamino group, a di(lower alkyl)amino group, a hydroxyl group, a lower alkoxy group and a carboxyl group; Cy 10 rep- 
resents a mono-, bi- or tricyclic aliphatic carbocyclic group having 3 to 20 carbon atoms, which may have a substituent 
selected from the group consisting of a halogen atom, a lower alkyl group, a lower alkyltdene group, a lower alkenyl 
group, a lower alkynyl group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group and a lower alkoxy 

75 group; 




20 

represents a mono- or bicyclic aliphatic nitrogen -containing heterocyclic group having 3 to 14 carbon atoms, which may 
have a substituent selected from the group consisting of a halogen atom, a lower alkenyl group, a lower alkynyl-group. 
an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a hydroxyl group, a lower alkoxy group, a car- 
boxyl group, a lower alkoxycarbonyl group, a carbamoyl group, a lower alkylcarbamoyl group, a di(lower aiky1)carbamoyl 

25 group and a group represented by -R 30 ; R 10 represents a hydrogen atom, a lower alkenyl group, a lower alkynyl group, 
a cyclo(lower alkyl) group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a hydroxyl group, a 
lower alkoxy group, a carboxyl group, a lower alkoxycarbonyl group, a carbamoyl group, a lower alkylcarbamoyl group 
or a di(lower alkyl)carbamoyl group, or a lower alkyl group which may have a substituent selected from the group con- 
sisting of a cyclo(lower alkyl) group, an amino group, a (lower alkyl)amino group, a di(lower alkyl)amino group, a 

30 hydroxyl group, a lower alkoxy group, a carboxyl group, a lower alkoxycarbonyl group, a carbamoyl group, a lower alkyl- 
carbamoyl group, a di(lower alkyl)carbamoyl group and a group represented by -Ar 2 ; R 2 represents a hydrogen atom 
or a lower alkyl group; and R 30 represents a lower alkyl group which may have a substituent selected from the group 
consisting of an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a hydroxyl group, a lower alkoxy 
group, a carboxyl group, a lower alkoxycarbonyl group, a carbamoyl group, a lower alkylcarbamoyl group and a di(lower 

35 alkyl)carbamoyl group]. 




40 



[wherein 



5 



[0044] represents an aromatic carbo- or heterocyclic ring which may have a substituent selected from the group con- 
sisting of a halogen atom, a lower alkyl group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, 
a hydroxyl group, a lower alkoxy group and a carboxyl group, and it is subjected to ortho-condensation with the adjacent 

45 2-oxoimidazole ring to form a condensed ring. 

[0045] The term Tan aromatic carbo- or heterocyclic ring which may have a substituent selected from the group con- 
sisting of a halogen atom, a lower alkyl group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, 
a hydroxy! group, a lower alkoxy group and a carboxyl groupJ means the non-substituted aromatic carbocyclic ring or 
aromatic heterocyclic ring described above, or the aromatic carbocyclic ring or aromatic heterocyclic ring described 

so above which has a substituent in an optional substitutable position. The above substituents may be the same or differ- 
ent, and at least one, preferably one or two substituents can be selected from the group consisting of a halogen atom, 
a lower alkyl group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a hydroxyl group, a lower 
alkoxy group and a carboxyl group. 

[0046] Suitable examples of the halogen atom in the above substituents include a fluorine atom and a chlorine atom. 
55 [0047] Suitable examples of the lower alkyl group in the above substituents include methyl and ethyl. 

[0048] Suitable examples of the lower alkylamino group in the above substituent include methytamino and ethylamino. 
[0049] Suitable examples of the di(lower alkyl)amino group in the above substituents include dimethylamino and 
diethylamino. 
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[0050] Suitable examples o1 the lower alkoxy group in the above substituents include methoxy, ethoxy and propoxy. 
[0051] The, above substituents are suitably a halogen atom and a lower alkyl group. 
[0052] Suitable examples o1 the aromatic carbocyclic ring of 




include a benzene ring, and suitable examples of the aromatic heterocyclic ring of 

10 




15 include a thiophene ring and a pyridine ring. 




[0053] is suitably an aromatic carbocyclic ring which may have a substituent selected from the group consisting of a 
halogen atom, a lower alkyl group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a hydroxy! 
group, a lower alkoxy group and a carboxyl group. 
25 [0054] Accordingly, 



30 




Ar 



includes, for example, a benzene ring, a 4-f luorobenzene ring, a 5-f luorobenzene ring, a 6-f luorobenzene ring, a 7-fluor- 
obenzene ring, 4-chlorobenzene ring, a 5-chlorobenzene ring, a 6-chlorobenzene ring, a 7-chlorobenzene ring, 4-meth- 
ylbenzene ring, a 5-methylbenzene ring, a 6-methylbenzene ring, a 7-methylbenzene ring, 4-methylaminobenzene ring, 
a 5-methylaminobenzene ring, a 6-methylaminobenzene ring, a 7-methylaminobenzene ring, 4<limethylaminobenzene 
35 ring, a 5-dimethylaminobenzene ring, a 6-dimethylaminobenzene ring, a 7-dimethylaminobenzene ring, 4-methoxyben- 
zene ring, a 5-methoxybenzene ring, a 6-methoxybenzene ring, a 7-methoxybenzene ring and a pyridine ring. Among 
them, a benzene ring and a 4-fluorobenzene ring are suitable. 

[0055] In this case, the above position number shows the position number of the ring atom of the aromatic carbo- or 
heterocyclic ring, which is assigned when the above aromatic carbo- or heterocyclic ring is condensed with the 2-oxoim- 
40 idazole ring. 

[0056] Cy represents a mono-, bi- or tricyclic aliphatic carbocyclic group having 3 to 20 carbon atoms, which may have 
a substituent selected from the group consisting of a halogen atom, a lower alkylidene group, a lower alkenyl group, a 
lower alkynyl group, an amino group, a lower alkyla min o group, a di(lower alkyl)amino group, a lower alkoxy group and 
a group represented by -R 4 . 

45 [0057] The term Ta mono-, bi- or tricyclic aliphatic carbocyclic group having 3 to 20 carbon atoms, which may have a 
substituent selected from the group consisting of a halogen atom, a lower alkylidene group, a lower alkenyl group, a 
lower alkynyl group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a lower alkoxy group and 
a group represented by -R 4 J means the preceding non-substituted mono-, bi- or tricyclic aliphatic carbocyclic group 
having 3 to 20 carbon atoms or the preceding mono-, bi- or tricyclic aliphatic carbocyclic group having 3 to 20 carbon 

so atoms, which has a substituent in an optional substitutable position. The above substituents may be the same or differ- 
ent, and at least one, preferably one or two substituents can be selected from the group consisting of a halogen atom, 
a lower alkylidene group, a lower alkenyl group, a lower alkynyl group, an amino group, a lower alkylamino group, a 
di(lower alkyl)amino group, a lower alkoxy group and a group represented by -R 4 . 

[0058] Suitable examples of the halogen atom in the above substituents include a fluorine atom and a chlorine atom. 
55 [0059] Suitable examples of the lower alkylidene group in the above substituents include methylene and ethylidene. 
[0060] Suitable examples of the lower alkenyl group in the above substituents include vinyl, 1-propenyl and 2-prope- 
nyl. 

[0061] Suitable examples of the lower alkynyl group in the above substituents include ethynyl and 2-propynyl. 
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[0062] Suitable examples of the lower alkylamino group in the above substituents include methylamino and ethyl- 
ami no. 

[0063] Suitable examples of the di(lower alkyl)amino group in the above substituents include di methylamino and 
diethylamino. 

[0064] Suitable examples of the lower alkoxy group in the above substituents include methoxy, ethoxy and propoxy 
[0065] R 4 represents a lower alkyl group which may have a substituent selected from the group consisting of a 
cycloalkyl group having 3 to 10 carbon atoms and an aromatic carbo- or heterocyclic group. 

[0066] The term Ta lower alkyl group which may have a substituent selected from the group consisting of a cycloalkyl 
group having 3 to 10 carbon atoms and an aromatic carbo- or heterocyclic groupj means a non-substituted lower alkyl 
group or a lower alkyl group having a substituent in an optional substitutable position. The above substituents may be 
the same or different, and at least one, preferably one substituent can be selected from the group consisting of a 
cycloalkyl group having 3 to 10 carbon atoms and an aromatic carbo- or heterocyclic group. 

[0067] Suitable examples of the cycloalkyl group having 3 to 10 carbon atoms in the above substituents include 
cyclohexyl, cycloheptyl and cyclooctyl. 

[0068] Suitable examples of the aromatic carbocyclic group in the above substituents include phenyl. 

[0069] Suitable examples of the aromatic heterocyclic group in the above substituents include furyl, thienyl and pyri- 

dyl. 

[0070] Suitable examples of the lower alkyl group of R 4 include methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, tert- 
butyl and pentyl. 

[0071] Accordingly, R 4 includes, for example, methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, tert-butyl, pentyl, 
cyclohexyl methyl, benzyl and pyridyl methyl, and among them, methyl, ethyl and propyl are suited. 
[0072] A halogen atom, a lower alkylidene group and a group represented by -R 4 are suited to the substituent for Cy. 
[0073] The mono-, bi- or tricyclic aliphatic carbocyclic group having 3 to 20 carbon atoms of Cy is preferably a group 
containing no benzene ring as a constitutional unit for the above aliphatic carbocyclic group and is suitably a mono-, bi- 
or tricyclic aliphatic carbocyclic group having 6 to 20, more preferably 8 to 12 carbon atoms. To be more specific, suit- 
able examples thereof include, in addition to cyclohexyl. cycloheptyl. cyclooctyl, cyclononyl, cyclodecyl. 1-cyclooctenyl, 
1 -cyclononenyl, 1-cyclodecenyl, bicyclo[3.2.1]oct-3-y1, bicyclo[4.4.0]dec-2-yl, bicyclo[4.4.0]dec-3-yl, tricy- 
clo[3.2.1.1 37 ]non-1-yi and tricyclo[3.3.1.1 37 ]dec-1-yl. In particular, cyclooctyl is preferred. 

[0074] Accordingly, suitable examples of Cy include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
cyclooctyl, cyclononyl, cyclodecyl, cycloundecyl, cyclododecyi, 1-cyclopentenyl, 2-cyclopentenyl, 3-cyclopentenyl, 1- 
cyclohexenyl, 2-cyclohexenyl, 1 ,3-cyclohexadienyl, 1 -cycloheptenyl, 2-cycloheptenyl, 1 ,3-cycloheptadienyl, 1 - 
cyclooctenyl, 2-cyclooctenyl, 3-cyclooctenyl, 4-cyclooctenyl, 1 ,3-cyclooctadienyl, 1 -cyclononenyl, 2-cyclononenyl, 3- 
cyclononenyl, 4-cyclononenyl, 1 ,3-cyclononadienyl, 1-cyclodecenyl, 2-cyclodecenyl, 3-cyclodecenyl, 4-cyclodecenyl, 
1 ,3-cyclodecadienyl, 1-cycloundecenyl, 2-cycloundecenyl, 1 ,3-cycloundecadienyl, 1 -cyclododecenyl, 2-cyclododece- 
nyl, 1,3-cyclododecadienyl, bicyclo[3.2.1]oct-1-yl, bicyclo[3.2.1]-oct-2-yt, bicyclo[3.2.1]oct-3-yl, bicyclo[3.2.1]oct-6-yl, 
bicyclo[3.2.1]oct-8-yl, bicyclo[4.4.0]dec-1-yl, bicyclo[4.4.0]dec-2-yl, bicyclo[4.4.0]dec-3-yl, tricyclo[3.2.1.1 37 ]non-1-yl, 
tricycto[3.3.1.1 37 ]dec-1-yl, tricyclo-[3.3.1 .1 3 7 ]dec-2-yl, 5,5-difluorocyclooctyl, 1-methylcyclooctyl, 2-methylcyclooctyl, 
1 -ethylcyclooctyl, 1-propylcyclooctyl, 2-methylenecyclooctyl, 1-cyclohexylmethylcyclooctyl and 1-benzylcyclooctyl. 
Among them, suited are cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, 1-cyclooctenyl, 1 -cyclononenyl, 1- 
cyclodecenyl, bicyclo-[3.2.l]oct-3-yl, bicyclo[4.4.0]dec-2-yl, bicyclo[4.4.0]dec-3-yl, tricyclo-[3.2.l.l 37 ]non-l-yl. tricy- 
clo[3.2.l.l 37 ]dec-1-yl, 1-methylcyclooctyl, 2-methylcyclooctyl, 1 -ethylcyclooctyl, 1-propylcyclooctyl and 2-methylene- 
cyclooctyl. 



[0075] represents a mono- or bicyclic aliphatic nitrogen-containing heterocyclic group having 3 to 14 carbon atoms, 
which may have a substituent selected from the group consisting of a halogen atom, a lower alkylidene group, a lower 
alkenyl group, a lower alkynyl group, an amino group, a lower alkylamino group, a di (lower alkyl)amino group, a hydroxy! 
group, a lower alkoxy group, a carboxyl group, a lower alkoxy carbonyl group, a carbamoyl group, a lower alky (carbamoyl 
group, a di(lower alkyl)carbamoyl group and a group represented by -R 3 . It is bonded to the adjacent group represented 
by 
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R l -N. 




(wherein 



and R 1 are synonymous with those described above) on an optional substitutable ring carbon atom and bonded to the 
group represented by 



(wherein Cy and R 2 are synonymous with those described above) on a ring nitrogen atom. 

[0076] The term Ta mono- or bicyclic aliphatic nitrogen-containing heterocyclic group having 3 to 14 carbon atoms, 
which may have a substituent selected from the group consisting of a halogen atom, a lower alkylidene group, a lower 
alkenyl group, a lower alkynyl group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a hydroxyl 
group, a lower alkoxy group, a carboxyl group, a lower alkoxycarbonyl group, a carbamoyl group, a lower alkylcarbamoyl 
group, a di(lower alkyl)carbamoyl group and a group represented by -R 3 J means the preceding non-substituted mono- 
or bicyclic aliphatic nitrogen-containing heterocyclic group having 3 to 14 carbon atoms or the preceding mono- or bicy- 
clic aliphatic nitrogen-containing heterocyclic group having 3 to 14 carbon atoms, which has a substituent in an optional 
substitutable position. The above substituents may be the same or different, and at least one, preferably one or two sub- 
stituents can be selected from the group consisting of a mono- or bicyclic aliphatic nitrogen-containing heterocyclic 
group having 3 to 1 4 carbon atoms, which may have a substituent selected from the group consisting of a halogen atom, 
a lower alkylidene group; a lower alkenyl group, a lower alkynyl group, an amino group, a lower alkylamino group, a 
di(lower alkyl)amino group, a hydroxyl group, a lower alkoxy group, a carboxyl group, a lower alkoxycarbonyl group, a 
carbamoyl group, a lower alkylcarbamoyl group, a di(lower alkyl)carbamoyl group and a group represented by -R 3 . 
[0077] Suitable examples of the halogen atom in the above substituents include a fluorine atom and a chlorine atom. 
[0078] Suitable examples of the lower alkylidene group in the above substituents include methylene and ethylidene. 
[0079] Suitable examples of the lower alkenyl group in the above substituents include vinyl, 1-propenyl and 2-prope- 
nyl. 

[0080] Suitable examples of the lower alkynyl group in the above substituents include ethynyl and 2-propynyl. 
[0081] Suitable examples of the lower alkylamino group in the above substituents include methylamino and ethyl- 
amino. 

[0082] Suitable examples of the di(lower alkyl)amino group in the above substituents include dimethylamino and 
diethylamino. 

[0083] Suitable examples of the lower alkoxy group in the above substituents include methoxy, ethoxy and propoxy. 
[0084] Suitable examples of the lower alkoxycarbonyl group in the above substituents include methoxycarbonyl and 
ethoxycarbonyi. 

[0085] Suitable examples of the lower alkylcarbamoyl group in the above substituents include methylcarbamoyl and 
ethylcarbamoyl. 

[0086] Suitable examples of the di(lower alkyl)carbamoyl group in the above substituents include dimethylcarbamoyl 
and diethylcarbamoyl. 

[0087] R 3 represents a lower alkyl group which may have a substituent selected from the group consisting of an amino 
group, a lower alkylsulfonylamino group, an aminosulfonylamino group, a (lower alkylamino)sulfonylamino group, a (di- 
lower alkylamino)sulfonylamino group, a carbamoylamino group, a (lower alkylcarbamoyl)amino group; a (di-lower 
alkylcarbamoyl)amino group, a hydroxyl group, a carbamoyloxy group, a lower alkylcarbamoyloxy group, a di(lower 



R 2 
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alkyi)carbamoyliDxy group, a carboxyl group, a lower alkoxycarbonyl group, a carbamoyl group, a loweralkylcaTbamoyl 
group, a di(lower alkyl)carbamoyl group, an aromatic heterocyclic group and a group represented by -R 5 
[0088] The term Ta lower alkyl group which may have a substituent selected from the group consisting of an amino 
group, a lower alkylsulfonylamino group, an aminosulfonylamino group, a (lower alkylamino)sulfonylamino group, a (di- 

5 lower alkylamino)sulfonylamino group, a carbamoylamino group, a (lower alkylcarbamoyl)amino group, a (di-lower 
alkylcarbamoyl)amino group, a hydroxy! group, a carbamoyloxy group, a lower alkylcarbamoyloxy group, a di(lower 
alkyl)carbamoyloxy group, a carboxyl group, a lower alkoxycarbonyl group, a carbamoyl group, a lower alkylcarbamoyl 
group, a di(lower alkyl)carbamoyl group, an aromatic heterocyclic group and a group represented by -R 5 J means the 
preceding non-substituted lower alkyl group or the preceding lower alkyl group having a substituent in an optional sub- 

10 stitutable position. The above substituents may be the same or different, and at least one, preferably one or two substit- 
uents can be selected from the group consisting of a lower alkyl group which may have a substituent selected from the 
group consisting of an amino group, a lower alkylsulfonylamino group, an aminosulfonylamino group, a (lower 
alkylamino)sulfonylamino group, a (di-lower alkylamino)sulfonylamino group, a carbamoylamino group, a (lower alkyl- 
carbamoyl)amino group, a (di-lower alkylcarbamoyl)amino group, a hydroxyl group, a carbamoyloxy group, a lower 

is alkylcarbamoyloxy group, a di(lower alkyl)carbamoyloxy group, a carboxyl group, a lower alkoxycarbonyl group, a car- 
bamoyl group, a lower alkylcarbamoyl group, a di(lower-alkyl)carbamoyl group, an aromatic heterocyclic group and a 
group represented by -R 5 . 

[0089] Suitable examples of the lower alkylsulfonylamino group in the above substituents include methylsulfonylamino 
and ethylsulfonylamino. 

20 [0090] Suitable examples of the (lower alkylamino)sulfonylamino group in the above substituents include (methyl- 
amino)sulfonylamino and (ethylamino)sulfonylamino. 

[0091] Suitable examples of the (di-lower alkylamino)sulfonylamino group in the above substituents include (dirneth- 
ylamino)sulfonylamino and (diethylamino)sulfonylamino. 

[0092] Suitable examples of the (lower alkylcarbamoyl)amino group in the above substituents include (methylcar- 
25 bamoyl)amino and (ethylcarbamoyl)amino. 

[0093] Suitable examples of the (di-lower alkylcarbamoyl)amino group in the above substituents include (dimethylcar- 
bamoyl)amino and (diethylcarbamoyl)amino. 

[0094] Suitable examples of the lower alkylcarbamoyloxy group in the above substituents include methylcarbamoyloxy 
and ethylcarbamoyloxy. 

30 [0095] Suitable examples of the diflower alkyl)carbamoyloxy group in the above substituents include dimethylcar- 
bamoyloxy and diethylcarbamoyloxy. 

[0096] Suitable examples of the lower alkoxycarbonyl group in the above substituents include methoxycarbonyl and 
ethoxycarbonyl. 

[0097] Suitable examples of the lower alkylcarbamoyl group in the above substituents include methylcarbamoyl and 
35 ethylcarbamoyi. 

[0098] Suitable examples of the di(lower alkyl)carbamoyl group in the above substituents include dimethylcarbamoyl 
and diethylcarbamoyl. 

[0099] Suitable examples of the aromatic heterocyclic group in the above substituents include triazolyl and tetrazolyl. 
[0100] R 5 represents a lower alkylamino group, a di(lower alkyl)amino group or a lower alkoxy group, which may have 

40 an aromatic carbo- or heterocyclic group. 

[0101] The term T a lower alkylamino group, a di(lower alkyl)amino group or a lower alkoxy group, which may have an 
aromatic carbo- or heterocyclic groupJ means the preceding non-substituted lower alkylamino group, di(lower 
alkyl)amino group or lower alkoxy group, or the preceding lower alkylamino group, di(lower atkyl)amino group or lower 
alkoxy group, which has an aromatic carbo- or heterocyclic group as a substituent in an optional substitutable position. 

45 [0102] A suitable example of the aromatic carbocyclic group in the above substituent includes phenyl, and a suitable 
example of the aromatic heterocyclic group in the above substituent includes pyridyl. 
[0103] Suitable examples of the lower alkylamino group of R 5 include methylamino and ethylamino. 
[0104] Suitable examples of the di(lower alkyl)amino group of R 5 include dimethylamino and diethylamino. 
[0105] Suitable examples of the lower alkoxy group of R 5 include methoxy, ethoxy and propoxy. 

so [0106] Suited as R 5 the preceding lower alkoxy group which has an aromatic carbo- or heterocyclic group as a sub- 
stituent in an optional substitutable position. 

[0107] Accordingly, R 5 includes, for example, methylamino. dimethylamino, benzylamino, benzyl(methyl)amino, meth- 
oxy, benzyloxy, 2-pyridylm ethylamino, 3-pyridylmethylamino, 4-pyridylmethylamino, 2 -pyridyl methyl oxy, 3-pyridylmethy- 
loxy and 4-pyridylmethyloxy. Among them, methoxy, benzyloxy and 3-pyridylmethyloxy are suited. 
55 [0108] Suited as a substituent for R 3 are an amino group, a lower alkylsulfonylamino group, an aminosulfonylamino 
group, a (lower alkylarriino)sulfonylamino group, a (di-lower alkylamino)sulfonylamino group, a carbamoylamino group, 
a (lower alkylcarbamoyl)amino group, a (di-lower alkylcarbamoyI)amino group, a hydroxyl group, a lower alkoxycarbonyl 
group and a group represented by -R 5 . More preferably suited are a lower alkylsulfonylamino group, an aminosulfo- 
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nylamino group, a carbamoylamino group, a hydroxyl group and a group represented by -R 5 . 

[0109] Suitable examples of the lower alkyl group of Ft 3 include methyl, ethyl, propyl, isopropyl and isobutyl. 

[0110] Accordingly, suitable examples of R 3 include methyl, ethyl, aminomethyl, 1 -aminoethyl, 2-aminoethyl, 3-ami- 

nopropyl, methylaminomethyl, 1-methylaminoethyl, 2-methylaminoethyl, dimethylaminomethyl, 1-dimethylaminoethyl, 

5 2-dimethylaminoethyl, 3-methylaminopropyl, 3-dimethylaminopropyl, (methylsulfonylamino)methyl, 2-(methylsulfo- 
nylamino)ethyl, (aminosullonylamino)methyl, 2-(aminosulfonylamino)ethyl, [(dimethylaminosulfonyl)amino]methyl, 2- 
[(dimethylaminosulfonyl)amino]ethyl, (carbamoylarnino)methyl, 2-(carbamoylamino)ethyl, hydroxymethyl, 1-hydroxye- 
thyl, 2-hydroxyethyl, 1 ,2-dihydroxyethyl, 1-hydroxypropyl, 3-hydroxypropyl, methoxymethyl, 1-methoxyethyl, 2-methox- 
yethyl, carbamoyl oxy methyl, 2-(carbamoyloxy)ethyl, carboxymethyl, 1 -carboxyethyl, 2-carboxyethyl, 

10 methoxycarbonylmethyl, 1 -methoxycarbonylethyl, 2-methoxycarbonyl ethyl, ethoxycarbonylmethyl, 1-ethoxycarbonyle- 
thyl, 2-ethoxycarbonylethyl, carbamoyl methyl, 1 -carbamoyl ethyl, 2-carbamoylethyl, methylcarbamoylmethyl, 1-methyl- 
carbamoylethyl, 2-methylcarbamoylethyl, dimethylcarbamoylmethyl, 1 -dimethylcarbamoylethyl, 2- 
dimethylcarbamoylethyl, benzyloxymethyl, (2-pyridylmethyloxy)methyl, (3-pyridylmethyloxy)methyl and (4-pyridylmeth- 
yloxy)methyl. Among them, suited are methyl, hydroxymethyl, 1-hydroxyethyl, 1-hydroxypropyl, (methylsulfo- 

is nylamino)methyl, (aminosulfonylamino)methyl, (carbamoylamino)methyl and (3-pyridylmethyloxy)methyl. 
[01 1 1 ] A lower alkoxycarbonyl group and a group represented by -R 3 are suitable as a substituent for 




[0112] The mono- or bicyclic aliphatic nitrogen-containing heterocyclic group having 3 to 14 carbon atoms of 

O 



30 includes, for example, a group represented by 



35 




40 



wherein m, q, r, t and s are synonymous with those described above. To be more specific, suited are, for example, 1 ,3- 
pyrrolidinediyl, 1,3-piperidinediyl, 1,4-piperidinediyl, 2-azabicyclo[2.2.2]octa-2,5-diyl and 8-azabicyclo[4.3.0]nona-2,8- 
diyl. Among them, 1 ,4-piperidinediyl and 2-azabicyclo[2.2.2]octa-2,5-diyl are suitable. 
45 [0113] Accordingly, 

G 

50 

includes, for example, 1,3-pyrrolidinediyl, 1,3-piperidinedlyl, 1,4-piperidinediyl, 2-azabicyclo[2.2.2]-octa-2,5-diyl, 8 : 
azabicyclo[4.3.0]nona-2.8-diyi, 3-methylene-1 ,4-piperidinediyl, 3-vinyl-1 ,4-piperidinediyl, 3-amino-1,4-piperidinediyl. 3- 
carboxy-1 ,4-piperidinediyl, 4-methoxycarbonyl- 1,4-piperidinediyl, 2-ethoxycarbonyl- 1,4-piperidinediyl, 3-ethoxycarbo- 
nyl-1 .4-piperidinediyl. 4-ethoxycarbonyi-1 ,4-piperidinediyl, 2,3-diethoxycarbonyl-1 ,4-piperidinediyl, 2,4-diethoxycarbo- 
55 nyl-1 ,4-piperidinediyl, 3,4-diethoxycarbonyI-1 ,4-piperidinediyl. 3-carbamoyl-1 ,4-piperidinediyl, 2-methyl-1 .4- 
pyperidinediyl, 3- methyl- 1 ,4-piperidinediyl, 4-methyl- 1,4-piperidinediyl, 2,3-dimethyl-1 ,4-piperidinediyl, 2.4-dimethyl- 
1, 4-piperidinediyl, 3,3<limethyl-1 ,4-piperidinediyl, 3,4-dimethyl-1 ,4-piperidinediyl, 3,5-dimethyl- 1,4-piperidinediyl, 3- 
ethyl-1, 4-piperidinediyl, 2-aminomethyl-1 ,4-piperidinediyl, 3-aminomethyl-1, 4-piperidinediyl, 4-aminomethyl-1,4-piperi- 
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dinediyl, 2,3-bis(aminomethyl)-1 ,4-piperidinediyl, 2,4-bis(aminomethyl)-1 ,4-piperidinediyl, 3,4-bis(aminomethyl)-1 ,4- 
piperidinediyl, 3-(2-aminoethyl)-l,4-piperidinediyl, 3-(3-aminopropyl)- 1,4-piperidinediyl, 3-methylaminomethyl-1 ,4-pip- 
eridinediyl, 3-dimethylaminomethyl-1,4-piperidinediyl, 3-(2-dimethylaminoethyl)-1 ,4-piperidinediyl, 3-(3-methylamino- 
propyl)-1 ,4-piperidinediyl, 3-{3-dimethylaminopropyl)-1 ,4-piperidinediyl, 3-(methylsulfonylamino) methyl- 1 ,4- 
piperidinediyl, 3-(aminosulfonylamino)methyl-1 ,4-piperidinediyl, 3-[(dimethylaminosulfonyl)amino]methyl-1 ,4-piperidin- 
ediyl, 3-(carbamoylamino)methyl-1 ,4-piperidinediyl, 2-hydroxy methyl- 1,4-piperidinediyl, 3-hydroxymethyl-1,4-piperidin- 
ediyl, 4-hydroxymethyl-1 ,4-piperidinediyl, 2, 3-bis(hydroxymethyl)-"l ,4-piperidinediyl, 2,4-bis(hydroxymethyl)-1 ,4- 
piperidinediyl, 3,3-bis(hydroxymethyl)-l ,4-piperidinediyl, 3,4-bis(hydroxymethyl)-1 ,4-piperidinediyl, 3,5-bis(hydroxyme- 
thyl)-1,4-piperidinediyl, 3-(1-hydroxyethyl)- 1,4-piperidinediyl, 3-(2-hydroxyethyl)-1,4-pyperidinediyl, 3-(1,2-dihydroxye- 
thyl)-1 ,4-piperidinediyl, 3-(1 hydroxypropyl)-l ,4-piperidinediyl, 3-(3-hydroxypropyl)-1 ,4-piperidinediyl, 2- 
methoxymethyl-1 ,4-piperidinediyl, 3-methoxymethyl-1 ,4-piperidinediyl, 4-methoxymethyl- 1,4-piperidinediyl, 2,3- 
bis(methoxymethyl)- 1,4-piperidinediyl, 2,4-bis(methoxymethyl)-1 ,4-piperidinediyl, 3,4-bis(methoxymethyl)-1 ,4-piperid- 
inediyl, 3-carbamoyloxymethyl-1,4-piperidinediyl, 3-(2-ethoxycarbonylethyl)- 1,4-piperidinediyl, 3-benzyloxymethyl-1 ,4- 
piperidinediyl, 3-(2-pyridylmethyloxy)methyl-1 ,4-piperidinediyl, 3-(3-pyridylmethyloxy)methyl- 1,4-piperidinediyl, 3-(4- 
pyridylmethyloxy)methyl- 1,4-piperidinediyl and 3-(5-tetra2olylmethyl) -1,4-piperidinediyl. Among them, suited are 1,4- 
piperidinediyl, 2-azabicyclo[2.2.2]octa-2,5-diyl, 4-methoxycarbonyl-1 ,4-piperidinediyl, 3-methyM,4-piperidinediyl, 3- 
(methylsulfonylamino)methyl-l ,4-piperidinediyl, 3-(aminosulfonylamino)methyl-1 ,4-piperidinediyl, 3-(car- 

bamoylamino) methyl- 1 ,4-piperidinediyl, 2-hydroxymethyl- 1,4-piperidinediyl, 3-hydroxymethyl- 1,4-piperidinediyl. 3-(1 - 
hydroxyethyl)-1 ,4-piperidinediyl, 3-(1-hydroxypropyl)- 1,4-piperidinediyl and 3-(3-pyridylmethyloxy) methyl- 1,4-piperidin- 
ediyl. 

[0114] R 1 represents a hydrogen atom, a lower alkenyl group, a lower alkynyl group, a cyclo(lower alkyl) group, an 
amino group, a lower alkylamino group, a di(lower alkyl)amino group, a hydroxy! group, a lower alkoxy group, a carboxyl 
group, a lower alkoxycarbonyl group, a carbamoyl group, a lower alkylcarbamoyl group or a di (lower alkyl)carbamoyl 
group, or a lower alkyl group which may have a substituent selected from the group consisting of a halogen atom, a 
cyclo(lower alkyl) group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a (lower alkyl)surfo- 
nytamino group, an aminosulfonylamino group, a (lower alkylamino)sulfonylamino group, a (di-lower alkylamino)sulfo- 
nylamino group, a carbamoylamino group, a (lower alkylcarbamoyl) amino group, a (di-lower alkylcarbamoyl) amino 
group, a hydroxy! group, a lower alkoxy group, a carbamoyloxy group, a lower alkylcarbamoyloxy group, a di (lower 
alkyl)carbamoyloxy group, a carboxyl group, a lower alkoxycarbonyl group, a carbamoyl group, a lower alkylcarbamoyl 
group, a di (lower alkyl)carbamoyl group and a group represented by -Ar 2 . 

[0115] Suitable examples of the lower alkenyl group represented by R 1 include vinyl, 1-propenyl and 2-propenyl. 

[0116] Suitable examples of the lower alkynyl group represented by R 1 include ethynyl and 2-propynyl. 

[0117] Suitable examples of the cyclo(lower alkyl) group represented by R 1 include cyclopropyl, cyclobutyl and 

cydopentyl. 

[0118] Suitable examples of the lower alkylamino group represented by R 1 include methylamino and ethylamino. 
[0119] Suitable examples of the di(lower alkyl)amino group represented by R 1 include dimethylamino and diethyl- 
amino. 

[0120] Suitable examples of the lower alkoxy group represented by R 1 include methoxy, ethoxy and propoxy. 
[0121] Suitable examples of the lower alkoxycarbonyl group represented by R 1 include methoxycarbonyl and ethox- 
ycarbonyl. 

[0122] Suitable examples of the lower alkylcarbamoyl group represented by R 1 include methylcarbamoyl and ethyl - 
carbamoyl. 

[0123] Suitable examples of the di(lower alkyl)carbamoyl group represented by R 1 include dimethylcarbamoyl and 
diethylcarbamoyl. 

[0124] The term Ta lower alkyl group which may have a substituent selected from the group consisting of a halogen 
atom, a cyclo(lower alkyl) group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a (lower 
alkyl)sulfonylamino group, an aminosulfonylamino group, a (lower alkylamino)sulfonylamino group, a (di-lower 
alkylamino)sulfonylamino group, a carbamoylamino group, a (lower alkylcarbarnoyl)amino group, a (di-lower alky lea r- 
bamoyl)amino group, a hydroxyl group, a lower alkoxy group, a carbamoyloxy group, a tower alkylcarbamoyloxy group, 
a di(lower alkyl)carbamoyloxy group, a carboxyl group, a lower alkoxycarbonyl group, a carbamoyl group, a lower alkyl- 
carbamoyl group, a di(lower alkyl)carbamoyl group and a group represented by -Ar 2 J means the preceding non-substi- 
tuted lower alkyl group or the preceding lower alkyl group having a substituent in an optional substhutable position. The 
above substrtuents may be the same or different, and at least one, preferably one or two substituents can be selected 
from the group consisting of a halogen atom, a cyclo(lower alkyl) group, an amino group, a lower alkylamino group, a 
di(lower alkyl)amino group, a (lower alkyl)sulfonylamino group, an aminosulfonylamino group, a (lower alkylamino)sul- 
fonylamino group, a (di-lower alkylamino)sulfonylamino group, a carbamoylamino group, a (lower alkylcarbamoyl)amino 
group, a (di-lower alkylcarbamoyl)amino group, a hydroxyl group, a lower alkoxy group, a carbamoyloxy group, a lower 
alkylcarbamoyloxy group, a di(lower alkyl)carbamoyloxy group, a carboxyl group, a lower alkoxycarbonyl group, a car- 
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bamoyl group, a lower alkylcarbamoyl group, a di(lower alkyl)carbamoyl group and a group represented by -Ar 2 . 
[0125] Suitable examples of the halogen atom in the above substituents include a fluorine atom and the like. 
[0126] Suitable examples of the cyclo(lower alkyl) group in the above substituents include cyclopropyl and cyclobutyl. 
[0127] Suitable examples of the lower alkylamino group in the above substituents include methylamino and ethyl- 
£ amino. 

[0128] Suitable examples of the di(lower alkyl)amino group in the above substituents include dimethylamino and 
diethylamino. 

[01 29] Suitable examples of the lower alkylsulfonylamino group in the above substituents include methylsuHonylamino 
and ethylsulfonylamino. 

io [0130] Suitable examples of the (lower alkylamino)sulfonylamino group in the above substituents include (methyl- 
amino)sulfonylamino and (ethylamino)sulfonylamino. 

[0131] Suitable examples of the (di-lower alkylamino)sulfonylamino group in the above substituents include (dimeth- 
ylamino)sulfonylamino and (diethylamino)sulfonylamino. 

[0132] Suitable examples of the (lower alkylcarbamoyl)amino group in the above substituents include (methylcar- 
75 bamoyl)amino and (ethylcarbamoyl)amino. 

[01 33] Suitable examples of the (di-lower alkylcarbamoyl)amino group in the above substituents include (dimethylcar- 
bamoyl)amino and (diethylcarbamoyl)amino. 

[0134] Suitable examples of the lower alkoxy group in the above substituents include methoxy, ethoxy and propoxy. 
[01 35] Suitable examples of the lower alkylcarbamoyloxy group in the above substituents include methylcarbamoyloxy 
20 and ethylcarbamoyloxy. 

[0136] Suitable examples of the di(lower alkyl) carbamoyl oxy group in the above substituents include dimethylcar- 
bamoyloxy and diethylcarbamoyloxy. 

[0137] Suitable examples of the lower alkoxycarbonyl group in the above substituents include methoxycarbonyl and 
ethoxycarbonyl. 

25 [0138] Suitable examples of the lower alkylcarbamoyl group in the above substituents include methylcarbamoyl and 
ethy (carbamoyl. 

[01 39] Suitable examples of the di (lower alkyl)carbamoyl group in the above substituents include dimethylcarbamoyl 
and diethylcarbamoyl. 

[0140] Ar 2 represents an aromatic carbo- or heterocyclic group which may have a substituent selected from the group 
30 consisting of a halogen atom, a lower alkyl group, an amino group, a lower alkylamino group, a di(lower alkyl)amino 
group, a hydroxyl group, a lower alkoxy group and a carboxyl group. 

[0141] The term Tan aromatic carbo- or heterocyclic group which may have a substituent selected from the group con- 
sisting of a halogen atom, a lower alkyl group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, 
a hydroxyl group, a lower alkoxy group and a carboxyl groupJ means the non-substituted aromatic carbocyclic group or 

35 aromatic heterocyclic group described above, or the aromatic carbocyclic group or aromatic heterocyclic group 
described above which has a substituent in an optional substitutable position. The above substituents may be the same 
or different, and at least one, preferably one or two substituents can be selected from the group consisting of a halogen 
atom, a lower alkyl group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a hydroxyl group, a 
lower alkoxy group and a carboxyl group. 

ao [0142] Suitable examples of the halogen atom in the above substituents include a fluorine atom and a chlorine atom. 
[0143] Suitable examples of the lower alkyl group in the above substituents include methyl and ethyl. 
[01 44] Suitable examples of the lower alkylamino group in the above substituent include methylamino and ethylamino. 
[0145] Suitable examples of the di(lower alkyl)amino group in the above substituents include dimethylamino and 
diethylamino. 

45 [0146] Suitable examples of the lower alkoxy group in the above substituents include methoxy, ethoxy and propoxy. 
[0147] The above substituents are suitably a halogen atom and a lower alkyl group. 

[0148] Suitable examples of the aromatic carbocyclic group of Ar 2 include phenyl, and suitable examples of the aro- 
matic heterocyclic group ol Ar 2 include pyridyl. 

[0149] Accordingly, suitable examples of Ar 2 include phenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2-chlo- 
50 rophenyl, 3-chlorophenyl, 4-chlorophenyl, 2-methy (phenyl, 3-methylphenyl, 4-methylphenyl, 2-methylaminophenyl, 3- 
methylaminophenyl, 4-methylaminophenyl, 2-dimethylaminophenyl, 3-dimethylaminophenyl, 4-dimethylaminophenyl, 
2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2-pyridyl, 3-pyridyl and 4-pyridyl. Among them, phenyl, 2-pyri- 
dyl, 3-pyridyl and 4-pyridyl are suitable. 

[01 50] Suitable examples of the substituent for the lower alkyl group of Ft 1 include a halogen atom, a cyclo(lower alkyl) 
55 group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a (lower alkyl)sulfonylamino group, an 
aminosulfonylamino group, a (lower alkylamino)sulfonylamino group, a (di-lower alkylamino)sulfonyl amino group, a car- 
bamoylamino group, a hydroxyl group, a lower alkoxy group, a carboxyl group and a group represented by -Ar 2 . 
[0151] Suitable examples of the lower alkyl group of R 1 include methyl, ethyl, propyl, isopropyl and isobutyl. 
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[0152] Accordingly, suitable examples of the lower alkyrgroup" represented by R T which~may have the substituents 
described above include methyl, ethyl, propyl, isopropyl, isobutyl, 2-fluoroethyl, 2,2-difluoroethyl, 2,2,2-trifluoroethyl, 
cyclopropyl methyl, 2-aminoethyl, 2-methylaminoethyl, 2-dimethylaminoethyl, 2-diethylaminoethyl, 2-(methylsulfo- 
nylamino)ethyl, 2-(aminolsulfonylamino)ethyl, 2-[(dimethylaminosulfonyl)ami no] ethyl, 2-(carbamoylamino)ethyl, 2- 
hydroxyethyl, 3-hydroxypropyl, methoxymethyl, 2-methoxyethyl, 2-(carbamoyloxy)ethyl, carboxymethyl, benzyl, 2-pyri- 
dylmethyl, 3-pyridyl methyl and 4-pyridylmethyl. Among them, suitable are methyl, ethyl, propyl, isopropyl, isobutyl, 2- 
fluoroethyl, 2,2-difluoroethyl, cyclopropylmethyl, 2-aminoethyl, 2-methylaminoethyl, 2-dimethylaminoethyl and 2- 
hydroxyethyl. 

[01 53] Suitable examples of R 1 include a hydrogen atom or a lower alkyl group which may have a substituent selected 
from the group consisting of a halogen atom, a cyclo(lower alkyl) group, an amino group, a lower alkylamino group, a 
di(lower alkyl)amino group, a (lower alkyl)sulfonylamino group, an aminosulfonylamino group, a (lower alkylamino)sul- 
fonylamino group, a (di-lower alkylaminojsulfonylamino group, a carbamoylamino group, a (lower alkylcarbamoyl)amino 
group, a (di-lower alkylcarbamoyl)amino group, a hydroxy! group, a lower alkoxy group, a carbamoyloxy group, a lower 
alkylcarbamoyloxy group, a di(lower alkyl)carbamoyloxy group, a carboxyl group, a lower alkoxycarbonyl group, a car- 
bamoyl group, a lower alkylcarbamoyl group, a di(lower alkyl)carbamoyl group and a group represented by -Ar 2 . 
[0154] Accordingly, suitable examples of R 1 include a hydrogen atom, 2-propenyl, 2-propynyl, cyclobutyl, cyclopentyl, 
dimethylamino, hydroxyl, methoxy, ethoxycarbonyl, methyl, ethyl, propyl, isopropyl, isobutyl, 2-fluoroethyl, 2,2-difluoroe- 
thyl, 2,2,2-trtifluoroethyl, cyclopropylmethyl, 2-aminoethyl, 2-methylaminoethyl, 2-dimethylaminoethyl, 2-diethylaminoe- 
thyl, 2-(methylsulfonylarnino)ethyl, 2-(aminosulfonylamino)ethyl, 2-[(dimethylaminosulfonyl)amino]ethyl, 2- 
(carbamoylamino)ethyl, 2-hydroxyethyl, 3-hydroxyethyl, methoxymethyl, 2-methoxyethyl, 2 -(carbamoyloxy) ethyl, car- 
boxymethyl, benzyl, 2-pyridylmethyl, 3-pyridyl methyl and 4-pyridylmethyl. Among them, suitable are a hydrogen atom, 
2-propynyl, hydroxyl, methyl, ethyl, propyl, isopropyl, isobutyl, 2-fluoroethyl, 2,2-difluoroethyl, cyclopropylmethyl, 2-ami- 
noethyl, 2-methylaminoethyl, 2-dimethylaminoethyl and 2-hydroxyethyl. 
[0155] R 2 represents a hydrogen atom or a lower alkyl group. 

[0156] Suitable examples of R 2 include a hydrogen atom, methyl, ethyl and propyl, more preferably a hydrogen atom 
and methyl. 

[0157] Next, the production process of the compound of the present invention shall be explained. 

[0158] The compound of the present invention represented by Formula [I] can be produced, for example, by methods 

shown in the following production process 1 , 2, 3, 4, 5, 6, 7, 8, 9 or 10. 

Production process 1 

[0159] A compound represented by Formula [II]: 



represents an aromatic carbo- or heterocyclic ring which may have a substituent selected from the group consisting of 
a halogen atom, a lower alkyl group, a di(lower alkyl)amino group and a lower alkoxy group, and an amino group, a 
lower alkylamino group, a hydroxyl group and a carboxyl group, which may be protected; Ar 2 ? represents an aromatic 
carbo- or heterocyclic group which may have a substituent selected from the group consisting of a halogen atom, a 
lower alkyl group, a di(lower alkyl)amino group and a lower alkoxy group, and an amino group, a lower alkylamino group, 
a hydroxyl group and a carboxyl group, which may be protected; 




Pi] 



o 



[wherein 
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represents a mono- or bicyclic aliphatic nitrogen-containing heterocyclic group having 3 to 14 carbon atoms, which may 
have a substituent selected from the group consisting of a halogen atom, a lower alkylidene group, a lower alkenyl 
group, a lower alkynyl group, a di(lower alkyl)amino group, a lower alkoxy group, a lower alkoxycarbonyl group, a 
di(lower alkyl)carbamoyl group and a group represented by -R 3p , and an amino group, a lower alkylamino group, a 

w hydroxy! group, a carboxyl group, a carbamoyl group and a lower a I kyl carbamoyl group, which may be protected; R 1p 
represents a hydrogen atom, a lower alkenyl group, a lower alkynyl group, a cyclo(lower alkyl) group, a di(lower 
alkyl)amino group, a lower alkoxy group, a lower alkoxycarbonyl group or a di(lower alkyl)carbamoyl group, or an amino 
group, a lower alkylamino group, a hydroxyl group, a carboxyl group, a carbamoyl group or a lower alkylcarbamoyl 
group, which may be protected, or a lower alkyl group which may have a substituent selected from the group consisting 

75 of a halogen atom, a cyclo(lower alkyl) group, a di(lower alkyl)amino group, a lower alkoxy group, a di(lower alkyl)car- 
bamoyloxy group, a lower alkoxycarbonyl group, a di(lower alkyl)carbamoyl group and a group represented by -Ar 2p 
and an amino group, a lower alkylamino group, a (lower alkyl)sulfonylamino group, an aminosurfonylamino group, a 
(lower alkylamino)sulfonylamino group, a (di-lower alkylamino)sulfonylamino group, a carbamoylamino group, a (lower 
alkylcarbamoyl) amino group, a (di-lower alkyl carbamoyl)ami no group, a hydroxyl group, a carbamoyloxy group, a lower 

20 alkylcarbamoyloxy group, a carboxyl group, a carbamoyl group and a lower alkylcarbamoyl group, which may be pro- 
tected; R 3p represents a lower alkyl group which may have a substituent selected from the group consisting of a 
di(lower alkyl)carbamoyloxy group, a lower alkoxycarbonyl group, a di(lower alkyl)carbamoyl group, an aromatic hete- 
rocyclic group and a group represented by -R 5p 1 and an amino group, a lower alkylsulfonylamino group, an aminosul- 
fonylamino group, a (lower alkylamino)sulfonylamino group, a (di-lower alkylamino)sulfonylamino group, a 

25 carbamoylamino group, a (lower alkylcarbamoyl)amino group, a (di-lower alkylcarbamoyl)amino group, a hydroxyl 
group, a carbamoyloxy group, a lower alkylcarbamoyloxy group, a carboxyl group, a carbamoyl group and a lower alkyl- 
carbamoyl group, which may be protected; and R 59 represents a lower alkylamino group which may be protected, a 
(dilower alkyl)amino group or a lower alkoxy group, which may have an aromatic carbo- or heterocyclic group] is reacted 
with a compound represented by Formula [III] 

30 

R 2 

JL [in] 

L 1 -^ ^Cy p 

35 

[wherein Cy? represents a mono-, bi- or tricyclic aliphatic carbocyclic group having 3 to 20 carbon atoms, which may 
have a substituent selected from the group consisting ol a halogen atom, a lower alkylidene group, a lower alkenyl 
group, a lower alkynyl group, a di(lower alkyl)amino group, a lower alkoxy group and a group represented by -R 4 , and 
40 an amino group and a lower alkylamino group, which may be protected; L 1 represents a leaving group; and R 2 and R 4 
are synonymous with those described above] to prepare a compound represented by Formula [IV]: 



45 



50 

[wherein 



55 




Cy p , pip anC | r2 are synonymous with those described above], and the protective groups are removed if necessary, 
whereby the compound represented by Formula [I] can be obtained. 
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[0160] Examples of the leaving group represented by L 1 include a rial ogeh atonYsuch as a chlorine atom, a bromine 
atom or an iodine atom, an organic sulfonyl group such as methanesulfonyl, ethanesulfonyl and benzenesulfonyl, and 
an organic sulfonyloxy group such as methanesulfonyloxy, trrfluoromethanesulfonyloxy and p-toluenesulfonyloxy. 
[0161] In the reaction described above, when an amino group, a hydroxyl group and a carboxyl group which do not 
5 take part in the reaction are present in the reaction substances, it is preferred that the above amino group, hydroxyl 
group and carboxyl group are suitably protected with a protective group for an amino group, a protective group for a 
hydroxyl group and a protective group for a carboxyl group and the reaction is then carried out and that the above pro- 
tective groups are removed after finishing the reaction. 

[01 62] Preferred as the protective group for an amino group are an aralkyl group such as, for example, benzyl, p-meth- 
10 oxybenzyl, 3,4-dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, benzhydryl and trityl; a lower alkanoyl group such as, for 
example, formyl, acetyl, propionyl, butyryl and pivaloyl; an arylalkanoyl group such as, for example, phenylacetyl and 
phenoxyacetyl; a lower alkoxycarboyl group such as, for example, methoxycarbonyl, ethoxycarbonyl, propyloxycarbonyl 
and tert-butoxycarbonyl; an aralkyloxycarboyl group such as, for example, benzyloxycarbonyl, p-nitrobenzyloxycarbonyl 
and phenethyloxycarbonyl; a lower alkylsilyl group such as, for example, trim ethyl si ly I and tert-butyldimethylsilyl; for 
75 example, a phthaloyl group; and an aralkyl idene group such as, for example, benzylidene, p-chlorobenzylidene and o- 
nitrobenzylidene. In particular, acetyl, pivaloyl, benzoyl, ethoxycarbonyl and tert-butoxycarbonyl are preferred. 
[01 63] Preferred as the protective group for a hydroxyl group are an alkylsilyl group such as, for example, trimethylsilyl 
and tert-butyldimethylsilyl; a lower alkoxymethyl group such as, for example, methoxymethyl and 2-methoxyethoxyme- 
thyl; for example, a tetrahydropyranyl group; for example, a trimethylsilylethoxy methyl group; an aralkyl group such as, 
20 for example, benzyl, p-methoxybenzyl, 2,3-dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl and trityl; and an acyl group 
such as, for example, formyl and acetyl. In particular, methoxymethyl, tetrahydropyranyl, trityl, trimethyisilylethoxyme- 
thyl, tert-butyldimethylsilyl and acetyl are preferred. 

[0164] Preferred as the protective group for a carboxyl group are a lower alkyl group such as, for example, methyl, 
ethyl, propyl, isopropyl and tert-butyl; a lower haloalkyl group such as, for example, 2,2,2-trichloroethyl; a lower alkenyl 
25 group such as, for example, 2-propenyl; and an aralkyl group such as, for example, benzyl, p-methoxybenzyl, p- 
nitrobenzyl, benzhydryl and trityl. In particular, methyl, ethyl, tert-butyl, 2-propenyl, benzyl, p-methoxybenzyl and ben- 
zhydryl are preferred. 

[0165] The reaction of the compound represented by Formula [II] with the compound represented by Formula [III] is 
carried out usually in an inert solvent which does not exert an adverse effect on the reaction, wherein both of the com- 
30 pound [IQ and the compound [III] are used in the same mole or either of them is used in slight excess mole. 

[0166] Preferred as the above inert solvent are ethers such as, for example, tetrahydrofuran and dioxane; halogen- 
ated hydrocarbons such as, for example, methylene chloride and chloroform; and aprotic polar solvents such as, for 
example, dimethylformamide, N,N-dimethylacetamide and acetonitrile. 

[0167] Further, the reaction described above is carried out preferably in the presence of a base, and preferred as the 
35 above base are organic bases such as, for example, triethylamine, diisopropylethylamine, pyridine, 4-dimethylaminopy- 
ridine and lithium diisopropylamide, or inorganic bases such as, for example, sodium hydride, sodium hydroxide, 
sodium carbonate, potassium carbonate and sodium hydrogencarbonate. 

[0168] The use amount of the above base is one mole to excess mole, preferably 1 to 2 moles per mole of the com- 
pound represented by Formula [II]. 
40 [0169] The reaction temperature is usually -78 to 150°C, preferably a room temperature to 120°C. 
[0170] The reaction time is usually 5 minutes to 7 days, preferably 30 minutes to 24 hours. 

[0171] Usual work-ups are carried out after finishing the reaction, whereby the crude product of the compound rep- 
resented by Formula [IV] can be obtained. The compound represented by Formula [IV] thus obtained is refined accord- 
ing to a conventional method or without refining, the removal reactions of the protective groups for an amino group, a 
45 hydroxyl group and a carboxyl group are carried out, if necessary, by suitably combining them, whereby the compound 
represented by Formula [I] can be produced. 

[0172] The removal methods of the protective groups are different depending on the kinds of the protective groups 
and the stability of the objective compound [I] and carried out, for example, according to a method described in a liter- 
ature [refer to Protective Groups in Organic Synthesis written by T W. Greene, John Wiley & Sons Co., Ltd. (1981) 
so (hereinafter referred to as literature P)] or a method in accordance with it, for example, solvolysis using an acid or a 
base, that is, a method in which 0.01 mole to over excess of an acid, preferably trrfluoroacetic acid, formic acid, hydro- 
chloric acid and the like, or equimole to over excess of a base, preferably potassium hydroxide, calcium hydroxide and 
the like are acted, chemical reduction using a metal hydride complex or catalytic reduction using a palladium-carbon 
catalyst and a Raney nickel catalyst. 

55 

Production process 2 



[0173] The compound represented by Formula [II]: 
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10 [wherein 



@,0N 

15 

and R 1p are synonymous with those described above) is reacted with a compound represented by Formula [V]: 

OHC-CyP [V] 
20 [wherein CyP is synonymous with that described above] to prepare a compound represented by Formula [VI]: 

R lp - NyN-fpN^ CH - Cy p [VI] 



25 



o 



30 [wherein 



35 

CyP and R 1p are synonymous with those described above]; and then the protective groups are removed if necessary, 
after reducing the compound [VI], whereby the compound represented by Formula [1-1] can be obtained: 



40 



p-il 



[wherein 




3-0 



Cy and R 1 are synonymous with those described above], 

[0174] The production process 2 is a process for producing the compound in which R 2 in the formula is a hydrogen 
55 atom among the compounds of the present invention represented by Formula [I], that is, the compound represented by 
Formula [1-1]. 

[0175] The reaction of the compound represented by Formula [II] with the compound represented by Formula [V] is 
carried out usually using both in the same mole or either of them in slight excess mole. 
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[0176] The reaction is carried out usually in an inert solvent, and the above inert solvent includes alcohols such as, 
for example, methanol, ethanol and propanol; ethers such as. for example, ethyl ether, tetrahydrofuran and dioxane; 
halogenated hydrocarbons such as, for example, methylene chloride, chloroform and dichloroethane; aromatic hydro- 
carbons such as, for example, benzene, toluene, chlorobenzene and xylene; aprotic polar solvents such as, for exanv 
5 pie, dimethylformamide, ethyl acetate, acetonitrile and hexamethylphosphoric triamide; or mixed solvents thereof. 

[0177] The reaction temperature is usually 0°C to the boiling point of the solvent used for the reaction, preferably a 
room temperature to 1 00°C. 

[0178] The reaction time is usually 5 minutes to 48 hours, preferably 10 minutes to 24 hours. 

[0179] After finishing the reaction described above, the reaction solution is used for a reduction reaction in the sub- 

io sequent step as it is or subjected to distillation, or separated from the compound represented by Formula [VI] is isolated 
using a conventional separating methods and can be subjected to the subsequent reduction reaction. 
[0180] The above reduction reaction can be carried out by using a metal hydride complex such as, for example, lithium 
borohydride, sodium borohydride, sodium cyanoborohydride, sodium triacetoxyborohydride and lithium aluminumhy- 
dride, or by catalytic reduction using a palladium-carbon catalyst and a Raney nickel catalyst. 

75 [0181] In particular, when used is a reducing agent which reduces preferentially imine, such as sodium cyanoborohy- 
dride and sodium triacetoxyborohydride, the compound represented by Formula [VI] can be subjected to reduction 
reaction as it is without isolating. 

[0182] When a metal hydride complex is used as the reducing agent, the use amount of the reducing agent is usually 
1 mole to excess mole, preferably 1 to 5 moles per mole of the imine described above. 

20 [0183] In the above reduction reaction, depending on the kind of the reducing agent, there can suitably used as a 
solvent, inert solvents including alcohols such as, for example, methanol and ethanol; ethers such as, for example, 
dimethyl ether, ethyl ether, diisopropyl ether, dibutyl ether, dimethoxyethane, dioxane, tetrahydrofuran and diglyme; hal- 
ogenated hydrocarbons such as, for example, methylene chloride, chloroform and dichloroethane; aliphatic hydrocar- 
bons such as, for example, pentane, hexane, heptane and cyclohexane; and aromatic hydrocarbons such as, for 

25 example, benzene and toluene, or mixed solvents thereof. 

[0184] The reaction temperature is usually -20 to 100°C, preferably 0°C to a room temperature. 
[0185] The reaction time is usually 5 minutes to 7 days, preferably 1 to 6 hours. 

[0186] Usually, the hydrogen pressure in the catalytic reduction reaction is preferably an atmospheric pressure to 5 
atm. The use amount of the catalyst is usually 1 /1 00 time to once, preferably 1/1 00 to 1/1 0 time as much amount as the 
30 weight of the compound [VI] which is the starting material. 

[0187] After finishing the reaction, usual work-up are carried out after removing the protective groups when they are 
present in the resulting product or as it is when the protective groups are not present in the resulting product, whereby 
the compound represented by Formula [1-1] can be produced. 

[0188] The methods described in the preceding production process 1 can be applied as they are to removal of the 
35 protective groups and the work-up. 

Production process 3 

[0189] A compound represented by Formula [VII]: 

40 



45 



[wherein 

50 




[VII] 



55 

CyP, R 1p and R 2 are synonymous with those described above] is reacted with a compound represented by Formula 
[VIII]: 
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X 1 -CO-X 2 [VIII] 

[wherein X 1 and X 2 may be the same or different and each represent an imidazolyl group, a methoxy group or an ethoxy 
group] to prepare the compound represented by Formula [IV]: 



10 




[wherein 

15 




20 CyP R 1p and R 2 are synonymous with those described above], and the protective groups are removed if necessary, 
whereby the compound represented by Formula [I] can be obtained. 

[0190] The reaction of the compound represented by Formula [VII] with the compound represented by Formula [VIII] 
is carried out usually using 1 mole to excess mole, preferably 1 to 2 moles of the compound represented by Formula 
[VIII] per mole of the compound represented by Formula [VII]. 
25 [0191] The reaction is carried out usually in an inert solvent, and suitable as the above inert solvent are, for example, 
methylene chloride, chloroform, tetrahydrofuran, ethyl ether, benzene, toluene and dimethylformamide. or mixed sol- 
vents thereof. 

[0192] The reaction temperature is usually -78 to 100°C. preferably a room temperature to 80°C. 
[0193] The reaction time is usually 5 minutes to 7 days, preferably 30 minutes to 24 hours. 
30 [0194] Further, the reaction described above can be carried out in the presence of a base as the case required, and 
preferred as the above base are organic bases such as, for example, triethylamine, diisopropylethylamine, pyridine, 4- 
dimethylaminopyridine and lithium diisopropylamide, or inorganic bases such as, for example, sodium hydride, sodium 
hydroxide, sodium carbonate, potassium carbonate and sodium hydrogencarbonate. 

[0195] The use amount of the above base is 2 moles to excess moles, preferably 2 to 3 moles per mole of the com- 
35 pound represented by Formula [VII]: 

[0196] After finishing the reaction, usual work-ups are carried out after removing the protective groups when they are 
present in the resulting product or as it is when the protective groups are not present in the resulting product, whereby 
the compound represented by Formula [I] can be produced. 

[0197] The methods described in the preceding production process 1 can be applied as they are to removal of the 
40 protective groups and the work-up. 

Production process 4 

[0198] A compound represented by Formula [IX]: 

45 



50 




[wherein Cy 3 * 5 represents a mono-, bi- or tricyclic aliphatic carbocyclic group having 3 to 20 carbon atoms, which may 
55 have a substituent selected from the group consisting of a halogen atom, a lower alkenyl group, a lower alkynyl group, 
a di(lower alkyl)amino group, a lower alkoxy group and a group represented by -R 4 , and an amino group and a lower 
alkylamino group, which may be protected; and 
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R 1p , R 2 and R 4 are synonymous with those described above] is reacted with a compound represented by Formula [X]: 

R a -Mg-X 3 t x] 

io [wherein R a represents a lower alkyl group; and X 3 represents a halogen atom] or a compound represented by Formula 

[Xf]: 

R a -U [XI] 
is [wherein R a is synonymous with that described above] to prepare a compound represented by Formula [XII]: 

(a?) r 2 



O 

25 [wherein 




Ar 



30 



C^p R a , R 1 p and R 2 are synonymous with those described above]. Then, the above compound [XIII] is subjected to 
dehydration reaction to thereby prepare a compound represented by Formula [IV-2]: 



35 

R ip_ N / ^_^VN^\Cy ap = R aa . PV" 2 ! 
O 

[wherein R** represents a lower alkylidene group obtained by converting a carbon atom of R a bonded to C/'P to a diva- 
lent group; and 

45 

© . 0N . 

so Cv^P R 1 P and R 2 are synonymous with those described above], or a compound represented by Formula [IV-3]: 



55 
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R V"V/ N 

o 




Cy bp — R a 



[IV-3] 



10 



15 



[wherein Cy bp represents a mono-, bi- or tricyclic aliphatic carbocyclic group having 3 to 20 carbon atoms, which may 
have a substituent selected from the group consisting of a halogen atom, a lower alkenyl group, a lower alkynyl group, 
a di(lower alkyl)amino group, a lower alkoxy group and a group represented by -R 4 , and an amino group and a lower 
alkylamino group, which may be protected, wherein a ring carbon atom to which R a is bonded forms a double bond with 
either of ring carbon atoms adjacent to the above carbon atom; and 



20 



R a , R 1 p, R 2 and R 4 are synonymous with those described above], and the protective groups are removed if necessary, 
whereby there can be obtained, a compound represented by Formula [I-2]: 



25 



30 




[1-2] 



[wherein Cy 3 represents a mono-, bi- or tricyclic aliphatic carbocyclic group having 3 to 20 carbon atoms, which may 
have a substituent selected from the group consisting of a halogen atom, a lower alkenyl group, a lower alkynyl group, 
35 an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a lower alkoxy group and a group represented 
by -R 4 ; and 



40 



Ar 1 ) . (^N , 



R aa , R 1 , R 2 and R 4 are synonymous with those described above], or a compound represented by Formula [1-3]: 



45 



50 




Cy b — R a 



(1-3] 



55 



[wherein Cy 6 represents a mono-, bi- or tricyclic aliphatic carbocyclic group having 3 to 20 carbon atoms, which may 
have a substituent selected from the group consisting of a halogen atom, a lower alkenyl group, a lower alkynyl group, 
an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a lower alkoxy group and a group represented 
by -R 4 , wherein a ring carbon atom to which R a is bonded forms a double bond with either of ring carbon atoms adjacent 
to the above carbon atom; and 
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R a , R 1 , R 2 and R 4 are synonymous with those described above]. 

[0199] The production process 4 is a process for producing the compound having a lower alkylidene group as a sub- 
stituent on Cy in the formula or the compound having at least one double bond on Cy in the formula among the com- 
pounds of the present invention represented by Formula [I], that is, the compound represented by Formula [I-2] or the 
compound represented by Formula [I-3]. 

[0200] The reaction of the compound represented by Formula [IX] with the compound represented by Formula [X] or 
the compound represented by Formula [XI] is carried out usually using both in the same mole or either of them in slight 
excess mole. The reaction is carried out in an inert solvent which does not exert an adverse effect on the reaction. 
[0201] Preferred as the above inert solvent are ethers such as, for example, ethyl ether, tetrahydrofuran and dioxane. 
[0202] The reaction temperature is usually -100°C to the boiling point of the solvent used for the reaction, preferably 
-70 to 50°C. 

[0203] The reaction time is usually 5 minutes to 7 days, preferably 10 minutes to 24 hours. 

[0204] The dehydration reaction of the compound [XII] can be carried out, for example, by reacting the compound [XII] 
with methanesulfonyl chloride in an inert solvent such as ethyl acetate in the presence of triethylamine to prepare cor- 
responding mesylate and then reacting therewith a base such as triethylamine, 1,8-diazabicyclo[5.4.0]-7-undecene, 
sodium methoxide, sodium ethoxide and potassium tert-butoxide in an inert solvent such as tetrahydrofuran, methanol 
and ethanol. 

[0205] After finishing the reaction, usual work-ups are carried out after removing the protective groups when they are 
present in the resulting product or as it is when the protective groups are not present in the resulting product, whereby 
the compound represented by Formula [1-2] or the compound represented by Formula [1-3] can be produced. 
[0206] The methods described in the preceding production process 1 can be applied as they are to removal of the 
protective groups and the work-up. 

Production process 5 

[0207] The compound represented by Formula [IV-2]: 



Qyap R aa R ip and R 2 are synonymous with those described above] or the compound represented by Formula [IV-3]: 




PV-2] 



[wherein 






24 



: <EP 0990653A1_I_> 



EP 0 990 653 A1 



[wherein 

Cy bp , R a , R 1p and R 2 are synonymous with those described above] is reduced to prepare a compound represented by 
Formula [IV-4]: 



w 



15 




rrv-4] 



[wherein Cy^P represents a mono-, bi- or tricyclic aliphatic carbocyclic group having 3 to 20 carbon atoms, which may 
have a substituent selected from the group consisting of a halogen atom, a di(lower alkyl)amino group; a lower alkoxy 
20 group and a group represented by -R 4 , and an amino group and a lower alkylamino group, which may be protected; and 

(a?) , (pji . 

25 

R a , R 1p , R 2 and R 4 are synonymous with those described above], and the protective groups are removed if necessary, 
whereby there can be obtained, a compound represented by Formula [1-4]: 



30 




[1-4] 



[wherein Cy* 8 represents a mono-, bi- or tricyclic aliphatic carbocyclic group having 3 to 20 carbon atoms, which may 
have a substituent selected from the group consisting of a halogen atom, an amino group, a lower alkylamino group, a 
di(lower alkyl)amino group, a lower alkoxy group and a group represented by -R 4 ; and 

40 

©•O- 

45 R a , R 1 . R 2 and R 4 are synonymous with those described above]. 

[0208] The production process 5 is a process for producing the compound having at least one lower alkyi group as a 
substituent on Cy in the formula among the compounds of the present invention represented by Formula [I], that is, the 
compound represented by Formula [I -4]. 

[0209] The reaction to reduce the compound represented by Formula [IV-2] or reduce the compound represented by 
so Formula [IV-3] can be carried out usually in an inert solvent by catalytic reduction using a palladium-carbon catalyst, a 
Raney nickel catalyst or a platinum catalyst. 

[0210] The above inert solvent includes, for example, alcohols such as methanol, ethanol and propanol, tetrahydro- 
furan, chloroform, acetic acid, or mixed solvents thereof. 

[0211] The reaction temperature is usually -20 to 100°C, preferably 0°C to a room temperature. 
55 [0212] The reaction time is usually 5 minutes to 7 days, preferably 10 minutes to 24 hours. 

[0213] Usually, the hydrogen pressure in the catalytic reduction reaction is preferably an atmospheric pressure to 5 
atm. The use amount of the catalyst is usually 0.01 to 1 g, preferably 0.05 to 0.2 g per g of the compound [IV-2] or the 
compound [IV-3] which is the starting material. 



25 
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[0214] After finishing the reaction, usual work-ups are carried out after removing the protective groups when they are 
present in the resulting product or as it is when the protective groups are not present in the resulting product, whereby 
the compound represented by Formula [1-4] can be produced. 

[0215] The methods described in the preceding production process 1 can be applied as they are to removal of the 
protective groups and the work-up. 

Production process 6 

[0216] A compound represented by Formula [IV-5]: 



PV-5] 



[wherein 



CyP and R 2 are synonymous with those described above] is reacted with a compound represented by Formula [XIII]: 

R 1ap -L 2 [Xlll] 

(wherein R 1ap represents a lower alkenyl group, a lower aikynyl group, a cyclo(lower alkyl) group, a lower alkoxycarbo- 
nyl group or a di(lower alkyl)carbamoyl group, or a carboxyl group, a carbamoyl group or a lower alkyl carbamoyl group, 
which may be protected; or a lower alkyl group which may have a substituent selected from the group consisting of a 
halogen atom, a cyclo(lower alkyl) group, a di(lower alkyl)amino group, a lower alkoxy group, a di(lower alkyl)carbamoy- 
loxy group, a lower alkoxycarbonyl group, a di(lower alkyl)carbamoyl group and a group represented by -Ar 2 P, and an 
amino group, a lower alkylamino group, a (lower alkyl)sulfonylamino group, an aminosulfonylamino group, a (lower 
alkylamino)sulfonylamino group, a (di-lower alkylamino)sulfonylamino group, a carbamoylamino group, a (lower alkyi- 
carbamoyl)amino group, a (di-lower alkylcarbamoyl)amino group, a hydroxyl group, a carbamoyloxy group, a lower 
alkylcarbamoyloxy group, a carboxyl group, a carbamoyl group and a lower alkylcarbamoyl group, which may be pro- 
tected; L 2 represents a leaving group; and Ar 2p is synonymous with that described above] to prepare a compound rep- 
resented by Formula [IV-6]: 



[IV-6] 



[wherein 

© .0, , 

CyP R 1a P and R 2 are synonymous with those described above], and the protective groups are removed rf necessary, 
whereby there can be obtained, a compound represented by Formula [I-5]: 
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[1-5] 



to [wherein R 1a represents a lower alkenyl group, a lower alkynyl group, a cyclo(lower alkyl) group, a carboxyl group, a 
lower alkoxycarbonyl group, a carbamoyl group, a lower alkylcarbamoyl group or a di(lower alkyl)carbamoyl group, or a 
lower alkyl group which may have a substituerrt selected from the group consisting of a halogen atom, a cyclo(lower 
alkyl) group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a (lower alkyl)surfonylamino 
group, an aminosulfonylamino group, a (lower alkylamino)sulfonylamino group, a (di-lower alkylamino)surfonylamino 

75 group, a carbamoylamino group, a (lower alkylcarbamoyl)amino group, a (di-lower alkylcarbamoyl)amino group, a 
hydroxyl group, a lower alkoxy group, a carbamoyloxy group, a lower alkylcarbamoyloxy group, a di(lower alkyl)car- 
bamoyloxy group, a carboxyl group, a lower alkoxycarbonyl group, a carbamoyl group, a lower alkylcarbamoyl group, a 
di(lower alkyl)carbamoyl group and a group represented by -Ar 2 ; and 

© • O • 

25 Ar 2 Cy and R 2 are synonymous with those described above]. 

[0217] The production process 6 is a process for producing, among the compounds of the present invention repre- 
sented by Formula [I], the compound in which R 1 in the formula represents a lower alkenyl group, a lower alkynyl group, 
a cyclo(lower alkyl) group, a carboxyl group, a lower alkoxycarbonyl group, a carbamoyl group, a lower alkylcarbamoyl 
group or a di(lower alkyl)carbamoyl group, or a lower alkyl group which may have a substituent selected from the group 

30 consisting of a halogen atom, a cyclo(lower alkyl) group; an amino group, a lower alkylamino group, a di(lower 
alkyl)amino group, a (lower alkyl)sulfonylamino group, an aminosulfonylamino group, a (lower alkylamino)surfonylamino 
group, a (di-lower alkylamino)sulfonylamino group, a carbamoylamino group, a (lower alkylcarbamoyl)amino group, a 
(di-lower alkylcarbamoyl)amino group, a hydroxyl group, a lower alkoxy group, a carbamoyloxy group, a lower alkylcar- 
bamoyloxy group, a di(lower alkyl)carbamoyloxy group, a carboxyl group, a lower alkoxycarbonyl group, a carbamoyl 

35 group, a lower alkylcarbamoyl group, a di(lower alkyl)carbamoyl group and a group represented by -Ar 2 , that is, the 
compound represented by Formula [1-5]. 

[0218] The same leaving group as given for L 1 can be given for the leaving group represented by L 2 . 
[021 9] The reaction of the compound represented by Formula [IV-5] with the compound represented by Formula [XIII] 
can be carried put according to the reaction of the compound represented by Formula [II] with the compound repre- 
40 sented by Formula [III] in the production process 1 described above. 

[0220] After finishing the reaction, usual work-ups are carried out after removing the protective groups when they are 
present in the resulting product or as it is when the protective groups are not present in the resulting product, whereby 
the compound represented by Formula [1-5] can be produced. 

[0221] The methods described in the preceding production process 1 can be applied as they are to removal of the 
45 protective groups and the work-up. 

Production process 7 

[0222] A compound represented by Formula [XIV]: 

50 



£5 




[XIV] 
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[wherein 



3- G>- 




CyP R 1p and R 2 are synonymous with those described above] is hydrolyzed to prepare a compound represented by 
Formula [IV- 7]: 



10 



15 



(Ar ltJ ) R 3a 



R lp -N^-^PN 
O 




rrv-7] 



[wherein R 3a represents a carbamoyl group or a carboxyl group, and 



20 



25 



30 



35 




CyP, R 1 p and R 2 are synonymous with those described above], and when R 3a is a carboxyl group, the above carboxyl 
group is converted, rf necessary, to a lower alkoxycarbonyl group. Then, the protective groups are removed if necessary, 
whereby there can be obtained, a compound represented by Formula [I-6]: 



(a?) R 3b R 2 



d-6] 



[wherein R 3b represents a carbamoyl group, a carboxyl group or a lower alkoxycarbonyl group, and 

©.Qh, 



45 Cy, R 1 and R 2 are synonymous with those described above]. 

[0223] The production process 7 is a process for producing, among the compounds of the present invention repre- 
sented by Formula [I], the compound having a carbamoyl group, a carboxyl group or a lower alkoxycarbonyl group as a 
substituent on the same ring carbon atom to which a group represented by 



50 



55 and a group represented by 
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@ 

R l -N 
O 

70 are bonded, that is, the compound represented by Formula [I-6]. 

[0224] The hydrolysis reaction of the compound represented by Formula [XIV] can usually be carried out by reacting 
the above compound with the excess amount of an acid such as, for example, hydrochloric acid and sulfuric acid or a 
base such as, for example, sodium hydroxide and potassium hydroxide in a solvent such as, for example, water, meth- 
anol hydrate, ethanol hydrate and dioxane hydrate. 

is [0225] The reaction temperature is usually a room temperature to the boiling point of the solvent used for the reaction, 
preferably 50°C to the boiling point of the solvent used for the reaction. 

[0226] The reaction time is usually 10 minutes to 24 hours, preferably 30 minutes to 8 hours when the compound in 
which R 3a is a carbamoyl group is produced and usually one hour to 7 days, preferably 8 hours to 3 days when the 
compound in which R 3a is a carboxyl group is produced. 

20 [0227] After finishing the reaction, usual work-ups are carried out after removing the protective groups when they are 
present in the resulting product or as it is when the protective groups are not present in the resulting product, of when 
R 3a is a carboxyl group, the above carboxyl group is converted to a lower alkoxycarbonyl group by a method which is 
well known in the field of organic chemistry, and then the same treatment as described above is carried out. whereby 
the compound represented by Formula [I-6] can be produced. 

25 [0228] The methods described in the preceding production process 1 can be applied as they are to removal of the 
protective groups and the work-up. 

Production process 8 

so [0229] The compound represented by Formula [II]: 



pi] 



© . 0N 

45 

and R 1p are synonymous with those described above] is reacted with carboxylic acid represented by Formula [XV]: 

HOOC-CyP [XV] 

so 

[wherein CyP is synonymous with that described above] or a reactive derivative thereof to prepare a compound repre- 
sented by Formula [XVI]: 





O 

40 [wherein 



55 



29 



EP 0 990 653 A1 



[XVI] 



CyP and R 1p are synonymous with those described above], and after reducing the compound [XVQ, the protective 
groups are removed if necessary, whereby there can be obtained, the compound represented by Formula [1-1]: 



p-ij 



Cy and R 1 are synonymous with those described above]. 

[0230] The production process 8 is a process for producing the compound in which R 2 in the formula is a hydrogen 
atom among the compounds of the present invention represented by Formula [I], that is, the compound represented by 
Formula [1-1]. 

[0231] Acid halides, mixed acid anhydrides, activated esters and activated amides are used as the reactive derivative 
of the carboxylic acid represented by Formula [XV]. 

[0232] When the carboxylic acid represented by Formula [XV] is used, the reaction is carried out preferably in the 
presence of a condensing agent such as N.N'-dicyclohexylcarbodimide, l-ethyl-3-(3-dimethylaminopropyl)carbodimide 
and 2-chloro-l,3-dimethylimidazolyl chloride. 

[0233] The reaction of the compound represented by Formula [II] with the carboxylic acid represented by Formula 
[XV] or the reactive derivative thereof is carried out in one mole to excess mole, preferably 1 to 5 moles of the carboxylic 
acid represented by Formula [XV] or the reactive derivative thereof per mole of the compound represented by Formula 
["]- 

[0234] The reaction is carried out usually in an inert solvent, and the above inert solvent includes halogenated hydro- 
carbons such as. for example, methylene chloride, chloroform, carbon tetrachloride, dichloroethane and trichloroethyl- 
ene; ethers such as, for example, ethyl ether, tetrahydrofuran and dioxane; aromatic hydrocarbons such as, for 
example, benzene, toluene, chlorobenzene and xylene; aprotic polar solvents such as, for example, dimethylforma- 
mide, acetonitrile. acetone, ethyl acetate and hexamethylphosphoric triamide; or mixed solvents thereof, 
[0235] The reaction temperature is usually -70°C to the boiling point of the solvent used for the reaction, preferably - 
20to100°C. 

[0236] The reaction time is usually 5 minutes to 7 days, preferably 1 0 minutes to 24 hours. 

[0237] Further, the reaction described above can be carried out in the presence of a base in order to allow the reaction 
to go on smoothly. 

[0238] The above base includes inorganic bases such as, for example, sodium hydroxide, potassium hydroxide, cal- 
cium hydroxide, sodium carbonate, potassium carbonate and sodium hydrogencarbonate, or organic bases such as, for 
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example, triethylamine, N-ethyldiisopropylamine, pyridine, 4-dimethylaminopyridine and N,N-dimethylaniline. 
[0239] The use amount of the above base is one mole to excess moles, preferably 1 to 5 moles per mole of the reac- 
tive derivative of the carboxylic acid represented by Formula [XV]. 

[0240] The acid halide of the compound represented by Formula [XV] can be obtained by reacting the carboxylic acid 
represented by Formula [XV] with a halogenating agent according to a conventional method. Used as the halogenating 
agent are, for example, thionyl chloride, phosphorus trichloride, phosphorus pentachloride, phosphorus oxychloride, 
phosphorus tribromide, oxalyl chloride and phosgene. 

[0241] The mixed acid anhydride of the compound represented by Formula [XV] can be obtained by reacting the car- 
boxylic acid represented by Formula [XV] with alkyl chlorocarbonate such as ethyl chlorocarbonate and aliphatic car- 
boxylic chloride such as acetyl chloride according to a conventional method. 

[0242] The activated ester of the compound represented by Formula [XV] can be obtained by reacting the carboxylic 
acid represented by Formula [XV] with an N-hydroxy compound such as, for example, N-hydroxysuccinimide, N-hydrox- 
yphthalimide and 1 -hydroxybenzotriazole and a phenol compound such as, for example, 4-nitrophenol, 2,4-dinitrophe- 
nol, 2,4,5-trifluorophenol and pentafluorophenol in the presence of a condensing agent such as, for example, N,N'- 
dicyclohexylcarbodimide and l-ethyl-3-(3-dimethylaminopropyl)carbodimide according to a conventional method. 
[0243] The activated amide of the compound represented by Formula [XV] can be obtained by reacting the carboxylic 
acid represented by Formula [XV] with, for example, 1,1'-carbonyldi imidazole and 1,V-carbonylbis(2 -methyl imidazole) 
according to a conventional method. 

[0244] After finishing the reaction described above, the reaction solution is used for a reduction reaction in the sub- 
sequent step as it is or subjected to distillation, or separated from the compound represented by Formula [XVI] using a 
conventional separating methods and can be subjected to the subsequent reduction reaction. 

[0245] The above reduction reaction can be carried out using a metal hydride complex such as, for example, lithium 
borohydride, sodium borohydride, lithium aluminum hydride, a borane-triethylamine complex, a borane-dimethyl sulfide 
complex and a boranedimethylamine complex as a reducing agent. 

[0246] The use amount of the reducing agent is usually one mole to excess moles, preferably 1 to 5 moles per mole 
of the compound represented by Formula [XVI]. 

[0247] In the above reduction reaction, depending on the kind of the reducing agent, there can suitably used as a 
solvent, inert solvents including alcohols such as, for example, methanol and ethanol; ethers such as, for example, 
dimethyl ether, ethyl ether, diisopropyl ether, dibutyl ether, dimethoxyethane, dioxane, tetrahydrofuran and diglyme; hal- 
ogenated hydrocarbons such as, for example, methylene chloride, chloroform and dichloroethane; aliphatic hydrocar- 
bons such as, for example, pentane, hexane, heptane and cyclohexane; and aromatic hydrocarbons such as, for 
example, benzene and toluene, or mixed solvents thereof. 

[0248] The reaction temperature is usually 0 to 100°C, preferably a room temperature to 80°C. 
[0249] The reaction time is usually 1 0 minutes to 2 days, preferably 30 minutes to 8 hours. 

[0250] After finishing the reaction, usual work-ups are carried out after removing the protective groups when they are 
present in the resulting product or as it is when the protective groups are not present in the resulting product, whereby 
the compound represented by Formula [1-1] can be produced. 

[0251] The methods described in the preceding production process 1 can be applied as they are to removal of the 
protective groups and the work-up. 

Production process 9 

[0252] A compound represented by Formula [XVII]: 





[wherein 



31* 
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5 

and R 1p are synonymous with those described above] is reacted with a compound represented by Formula [XVIII]: 

[XVIII] 

15 

[wherein 



20 




CyP. L 1 and R 2 are synonymous with those described above] to prepare the compound represented by Formula [IV]: 

25 

R 2 

'^Cy p [TV] 

40 

CyP, Ft 1p and R 2 are synonymous with those described above], and the protective groups are removed if necessary, 
whereby the compound represented by Formula [I] can be obtained. 

[0253] The reaction of the compound represented by Formula [XVII] with the compound represented by Formula 
[XVIII] can be carried out according to the reaction of the compound represented by Formula [II] with the compound rep- 
45 resented by Formula [III] in the production process 1 described above. 

[0254] After finishing the reaction, usual work-ups are carried out after removing the protective groups when they are 
present in the resulting product or as it is when the protective groups are not present in the resulting product, whereby 
the compound represented by Formula [I] can be produced. 

[0255] The methods described in the preceding production process 1 can be applied as they are to removal of the 
so protective groups and the work-up. 

Production process 10 

[0256] A compound represented by Formula [IV-8]: 

55 
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o 



Cy p 



PV-8] 



[wherein R 3aa represents a lower alkoxycarbonyl group or a lower alkyl group having a lower alkoxycarbonyl group, and 

■ & ■ 




Ar"1 , 



75 



CyP, R 1p and Ft 2 are synonymous with those described above] is reduced to prepare a compound represented 
by Formula [IV-9]: 



20 



25 



(Ar'« ^ # 




[IV-9] 



30 



[wherein R 3bb represents a hydroxymethyl group or a tower alkyl group having a hydroxymethyl group, and 



CyP R 1p and R 2 are synonymous with those described above], and the protective groups are removed if necessary, 
35 whereby there can be obtained, a compound represented by Formula [I-7]: 



Ar l ) R** 



40 



P-7] 



45 



[wherein 



50 



Cy ( R 1 , R 2 and R 3bb are synonymous with those described above]. 

[0257] The production process 10 is a process in which at least one lower alkoxycarbonyl group or lower alkyl group 
55 having a lower alkoxycarbonyl group which is present on a group represented by 
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5 

is reduced to convert the above group to a hydroxymethyl group or a lower alkyl group having a hydroxymethyl group, 
that is, a process tor producing the compound represented by Formula [I-7] among the compound of the present inven- 
tion represented by Formula [I]. 
io [0258] The above reduction reaction of the compound represented by Formula [IV-8] can be carried out using as a 
reducing agent, a metal hydride complex such as, for example, lithium borohydride, sodium borohydride, lithium triethyl- 
borohydride, lithium tri(sec-butyl)borohydride, potassium tri (sec-butyl) borohydride, lithium aluminum hydride, diisobutyl 
aluminum hydride and a borane-di methyl sulfide complex, preferably lithium borohydride, lithium aluminum hydride and 
diisobutyl aluminum hydride. 

is [0259] The use amount of the reducing agent is usually 1 to 10 moles, preferably 1 to 3 moles per mole of the com- 
pound represented by Formula [IV-8]. 

[0260] In the above reduction reaction, depending on the kind of the reducing agent, there can suitably used as a 
solvent, inert solvents including alcohols such as, for example, methanol and ethanol; ethers such as, for example, 
dimethyl ether, ethyl ether, diisopropyl ether, dibutyl ether, dimethoxyethane, dioxane, tetrahydrofuran and diglyme; hal- 
20 ogenated hydrocarbons such as, for example, methylene chloride, chloroform and dichloroethane; aliphatic hydrocar- 
bons such as, for example, pentane, hexane, heptane and cyclohexane; and aromatic hydrocarbons such as, for 
example, benzene and toluene, or mixed solvents thereof. 

[0261] The reaction temperature is usually -78°C to the boiling point of the solvent used for the reaction, preferably - 
78°C to a room-temperature. 
25 [0262] The reaction time is usually 10 minutes to 24 hours, preferably 30 minutes to 2 hours. 

[0263] After finishing the reaction, usual work-ups are carried out after removing the protective groups when they are 
present in the resulting product or as it is when the protective groups are not present in the resulting product, whereby 
the compound represented by Formula [1-7] can be produced. 

[0264] The methods described in the preceding production process 1 can be applied as they are to removal of the 

30 protective groups and the work-up. 

[0265] Isolation and refining of the compound represented by Formula [I], [1-2], [1-3], [1-4], [1-5], [1-6] or [1-7] obtained 
by the method described above are achieved by carrying out conventional separating methods such as, for example, 
column chromatography using silica gel and adsorbing resins, liquid chromatography, solvent extraction or recrystalli- 
zation/reprecipitation alone or suitably combining them. 

35 [0266] The compound represented by Formula [0, [1-2], [1-3], [1-4], [1-5], [1-6] or [1-7] can be converted to pharmaceu- 
tical^ acceptable salt or ester according to a conventional method, or inversely, the salt or ester can be converted to 
the free compound according to a conventional method. 

[0267] Commercial products can be used for the compound represented by Formula [II], [III], [V], [VII], [VIII], [IX], [X], 
[XI], [XIIQ, [XIV], [XV], [XVII] or [XVIII], or they can be produced by methods described in literatures [refer to Interna- 
40 tional Publication W096/ 13262 gazette; J. Org. Chem., vol. 33, p. 2157 (1968); ibid, vol. 43, p. 147 (1978); and Organic 
Reactions, p. 405 (1975)] or method according to them, or the following methods or methods described in the reference 
examples. 
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Production process A 
[0268] 
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[wherein L 3 represents a leaving group; RP p represents a protective group for an amino gToup; arid 



5 




L 2 R 1ap , X 1 and X 2 are synonymous with those described above]. 

[0269] The present production process is a process for producing a compound represented by Formula 8 or 9. 

io According to the present production process, a compound represented by Formula 1 is reacted with a compound rep- 
resented by Formula 2 to prepare a compound represented by Formula 3 and then the nitro group of the compound 2 
is reduced, whereby a compound represented by Formula 6 is produced. Subsequently, (1) the above compound 6 is 
reacted with the compound represented by Formula [XIII] to prepare a compound represented by Formula 7, and then 
the above compound 7 is reacted with the compound represented by Formula [VIII], whereby a compound represented 

75 by Formula 9 is produced, or (2) the above compound 6 is reacted with the compound represented by Formula [VIII] to 
prepare a compound represented by Formula £ and then the above compound § is reacted with the compound repre- 
sented by Formula [XIII], whereby the compound represented by Formula 9 can be produced. 

[0270] The compound represented by Formula 6 can be produced as well by reacting a compound represented by 
Formula 4 with a compound represented by Formula 5 to form imine and then reducing it. 
20 [0271 ] The leaving group represented by L 3 includes, for example, a halogen atom such as a fluorine atom, a chlorine 
atom, a bromine atom and an iodine atom, an organic sulfonyl group such as methanesulfonyl, ethanesutfonyl and ben- 
zenesulfonyl, or an organic sulfonyloxy group such as methanesulfonyloxy, trrfluoromethanesulfonyloxy and p-tolue- 
nesulfonyloxy. 

[0272] The protective group tor an amino group represented by RPP includes the protective groups for an amino group 
25 which are described in the production process 1 described above. Among them, t-butoxycarbonyl and benzyl are pre- 
ferred. 

[0273] A step for producing the compound 3 from the compound 1 can be carried out in the same manner as that of 
the step for reacting the compound represented by Formula [II] with the compound represented by Formula [III] in the 
production process 1 described above, and therefore the same reaction conditions can be applied. 
30 [0274] A step for producing the compound 6 from the compound 3 can be carried out by reacting the compound 3 
with iron powder and ammonium chloride in a solvent such as, for example, methanol hydrate, ethanol hydrate and diox- 
ane hydrate. 

[0275] The reaction temperature is usually a room temperature to the boiling point of the solvent used for the reaction, 
preferably 50°C to the boiling point of the solvent used for the reaction. 

35 [0276] The reaction time is usually 10 minutes to 24 hours, preferably 30 minutes to 8 hours. 

[0277] A step for producing the compound 7 from the compound 6 and a step for producing the compound 9 from the 
compound 8 can be carried out respectively in the same manner as that of the step for reacting the compound repre- 
sented by Formula [II] with the compound represented by Formula [III] in the production process 1 described above, and 
therefore the same reaction conditions can be applied. 

40 [0278] A step for producing the compound 3 from the compound § and a step for producing the compound £ from the 
compound 7 can be carried out respectively in the same manner as that of the step for reacting the compound repre- 
sented by Formula [VII] with the compound represented by Formula [VIII] in the production process 3 described above, 
and therefore the same reaction conditions can be applied. 

[0279] A step for producing the compound 6 from the compound 4 can be carried out in the same manner as that of 
45 the step for reacting the compound represented by Formula [II] with the compound represented by Formula [V] and then 
subjecting the resulting compound to reduction reaction in the production process 2 described above, and therefore the 
same reaction conditions can be applied. 

[0280] The compound represented by Formula 8 or 9 can be derived to the compound represented by Formula [II] by 
deblocking the protective group RPP of the above compound. 
so [0281] The above protective group can be deblocked according to the method described in the literature P described 
above. 

[0282] Commercial products can be used for the compound represented by Formula X. 2 or 4 or it can be produced 
by suitably combining, if necessary, publicly known methods, the methods described in the reference examples or 
methods according to them. 
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Production process B 
[0283] 
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[wherein Ac represents an acetyl group; L 4 represents a leaving group; R b represents a lower alkyl group; and 

^3 * CEs y 



55 RPP X 1 and X 2 are synonymous with those described above]. 

[0284] The present production process is a process for producing a compound represented by Formula Uor 13, 
According to the present production process, the nitro group of the compound represented by Formula 3 is reduced by 
hydrazine in the presence of Raney nickel to prepare a compound represented by Formula 1Q_, and then the above com- 
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pound 10 is reacted with the compound represented by F6Fmula~[VI II]; whereby a _ compound" represented by Formula 
11 can be produced. Further, the above compound U is reacted with a compound represented by Formula 12 in the 
presence of a base, whereby a compound represented by Formula 13 can be produced. 

[0285] The compound represented by Formula U can be produced as well by reacting the compound represented 
5 by Formula 3 with paraformaldehyde and cyanide to prepare a compound represented by Formula 21 and then reacting 
the above compound 21 with a base. 

[0286] The leaving group represented by L 4 includes the same leaving groups as those given for L 1 described above. 
[0287] A step for producing the compound 10 from the compound 3 can be carried out by reacting the compound 3 
with hydrazine in a solvent such as, for example, methanol, ethanol, methylene chloride, chloroform or a mixed solvent 
10 thereof in the presence of a Raney nickel catalyst. 

[0288] The use amount of the Raney nickel catalyst is 1/100 time to once, preferably 1/100 to 1/10 time as much 
amount as the weight of the compound 3 and the use amount of hydrazine is 1 to 1 0 moles, preferably 2 to 3 moles per 
mole of the compound 3. 

[0289] The reaction temperature is usually 0°C to the boiling point of the solvent used for the reaction, preferably 0°C 
15 to a room temperature. 

[0290] The reaction time is usually 10 minutes to 24 hours, preferably 30 minutes to 8 hours. 

[0291] A step for producing the compound JJ. from the compound 10 can be carried out in the same manner as that 
of the step for reacting the compound represented by Formula [VII] with the compound represented by Formula [VIII] in 
the production process 3 described above, and therefore the same reaction conditions can be applied. 

20 [0292] A step for producing the compound 13 from the compound H can be carried out in the same manner as that 
of the step for reacting the compound represented by Formula [II] with the compound represented by Formula [III] in the 
production process 1 described above, and therefore the same reaction conditions can be applied. Further, it is possible 
to substitute, for example, a diazo compound such as diazomethane for the compound 12 and alkylate a hydroxyl group 
of the compound H according to a conventional method. 

25 [0293] A step for producing the compound 21 from the compound 3 can be carried out by reacting the compound 3 
with paraformaldehyde and cyanide such as, for example, potassium cyanide and sodium cyanide in acetic acid, water, 
methanol, ethanol, dioxane or a mixed solvent thereof in the presence of a Lewis acid such as zinc chloride. 
[0294] The use amount of the Lewis acid, paraformaldehyde or potassium cyanide is 1 to 10 moles, preferably 2 to 3 
moles per mole of the compound 3. 

30 [0295] The reaction temperature is usually 0°C to the boiling point of the solvent used for the reaction, preferably a 
room temperature to 60°C. 

[0296] The reaction time is usually 15 minutes to 3 days, preferably 30 minutes to 24 hours. 

[0297] A step for producing the compound H from the compound 21 can be carried out by reacting the compound 21 

with a base in, for example, water, methanol, ethanol, dioxane, dimethylformamide or a mixed solvent thereof. 
35 [0298] Preferred as the above base are organic bases such as, for example, triethylamine and pyridine or inorganic 

bases such as, for example, sodium hydride, sodium hydroxide, sodium carbonate and potassium carbonate. 

[0299] The use amount of the above base is 1 to 10 moles, preferably 2 to 3 moles per mole of the compound 21 . 

[0300] The reaction temperature is usually 0°C to the boiling point of the solvent used for the reaction, preferably a 

room temperature to the boiling point of the solvent used for the reaction. 
40 [0301] The reaction time is usually 15 minutes to 2 days, preferably 30 minutes to 8 hours. 

[0302] The compound represented by Formula H or 13 can be converted to the compound represented by Formula 

[If] by deblocking the protective group R pp of the above compound. 

[0303] The above protective group can be deblocked according to the method described in the literature P described 
above. 

45 
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Production process C 
[0304] 
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[wherein 

(A?) , 0N , 

L 4 , R b , R pp , X 1 and X 2 are synonymous with those described above]. 
55 [0305] The present production process is a process for producing a compound represented by Formula 15 or 17. 
According to the present production process, the compound represented by Formula 6 is reacted with chloramine to 
prepare a compound represented by Formula 14, and then the above compound 14 is reacted with the compound rep- 
resented by Formula [VIII], whereby a compound represented by Formula 15 can be produced. Further, the above com- 
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pound T5 is reacted with a compourxT represented by Formula l^o 
represented by Formula 17 can be produced. 

[0306] A step for producing the compound 14 from the compound 6 can be carried out by applying a so-called 
Rasching reaction [refer to Ber., vol. 40, p. 4580 (1907)] in which the compound & is reacted with a chloramine aqueous 
solution in the presence of gelatin. 

[0307] The use amount of chloramine is 0.1 to 2 moles, preferably 0.2 to 0.8 mole per mole of the compound 6. 

[0308] The reaction temperature is usually 0°C to 100°C, preferably a room temperature to 100°C. 

[0309] The reaction time is usually 10 minutes to 24 hours, preferably 30 minutes to 8 hours. 

[0310] A step for producing the compound _V5 from the compound 14 can be carried out in the same manner as that 

of the step for reacting the compound represented by Formula [VII] with the compound represented by Formula [VIII] in 

the production process 3 described above, and therefore the same reaction conditions can be applied. 

[031 1] A step for producing the compound V7 from the compound 15 can be carried out in the same manner as that 

of the step for reacting the compound represented by Formula [II] with the compound represented by Formula [III] in the 

production process 1 described above, and therefore the same reaction conditions can be applied. 

[0312] The compound represented by Formula 15 or V7 can be converted to the compound represented by Formula 

[II] by deblocking the protective group R pp of the above compound. 

[031 3] The above protective group can be deblocked according to the method described in the literature P described 
above. 
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Production process D 
[0314] 
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[wherein 
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R 2 




R 2 




0 2 N N-^ p y ^ C y p 19 



reduction 



^) R 2 
H2N N-^^-^-Cy p - [VII - a] 



R lap - L 2 [xm] 



Q) R 2 
R lap -N N-^^^\ C y p 



Ar 1 ^ , ( PN , 




tvn -b] 



L 2 , L 3 . R 1ap , R 2 and Cy 9 are synonymous with those described above]. 
55 [031 5] The present production process is a process for producing a compound represented by Formula [Vll-a] or [VII- 
b]. According to the present production process, the compound represented by Formula 1 is reacted with a compound 
represented by Formula 18 to prepare a compound represented by Formula 19 and then the nitro group of the above 
compound IS is reduced, whereby the compound represented by Formula [Vll-a] can be produced. Further, the above 
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compound pi/ II -a]"is reacted with the compound repres 
Formula [Vll-b] can be produced. 

[031 6] A step for producing the compound 19 from the compound 1 can be carried out in the same manner as that of 
the step for reacting the compound represented by Formula [II] with the compound represented by Formula [III] in the 
production process 1 described above, and therefore the same reaction conditions can be applied. 
[0317] A step for producing the compound [Vll-a] from the compound 19 can be carried out in the same manner as 
that of the step for producing the compound 6 from the compound 3 in the production process A described above, and 
therefore the same reaction conditions can be applied. 

[0318] A step for producing the compound [Vll-b] from the compound [Vll-a] can be carried out in the same manner 
as that of the step for reacting the compound represented by Formula [II] with the compound represented by Formula 
[III] in the production process 1 described above, and therefore the same reaction conditions can be applied. 
[031 9] Commercial products can be used for the compound represented by Formula 18, or it can be produced by suit- 
ably combining, if necessary, publicly known methods, the methods described in the reference examples or methods 
according to them. 

Production process E 

[0320] 




[wherein R 2 and CyP are synonymous with those 

© ,0. , 

described above]. 

[0321] The present production process is a process for producing a compound represented by Formula [Vll-c]. 
According to the present production process, the nitro group of the compound represented by Formula 19 is reduced 
by hydrazine in the presence of Raney nickel, whereby the compound represented by Formula [Vll-c] can be produced. 
[0322] The present step can be carried out in the same manner as that ol the step for producing the compound 1£ 
from the compound 3 in the production process B described above, and therefore the same reaction conditions can be 
applied. 
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[0323] 
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[wherein 

30 




Ft 2 and CyP are synonymous with those described above]. 
35 [0324] The present production process is a process for producing a compound represented by Formula [Vll-d]. 
According to the present production process, the compound represented by Formula [Vll-a] is reacted with chloramine, 
whereby the compound represented by Formula [Vll-d] can be produced. 

[0325] The present step can be carried out in the same manner as that of the step for producing the compound 14 
from the compound 6 in the production process C described above, and therefore the same reaction conditions can be 
40 applied. 
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[0326] 



[wherein 




R 1p and Cy^ are synonymous with those described above]. 

[0327] The present production process is a process for producing a compound represented by Formula [IX-a]. 
According to the present production process, the compound represented by Formula [II] is reacted with paraformalde- 
hyde and a compound represented by Formula 20 whereby the compound represented by Formula [IX-a] can be pro- 
duced. 

[0328] A so-called Mannich reaction which is well known in the field of organic synthesis chemistry can be applied to 
the present step, and therefore the general conditions of the Mannich reaction can be applied to the reaction conditions 
thereof. 

[0329] The compound [II] is reacted with paraformaldehyde and ketone represented by Formula 20 in a solvent such 
as, for example, water, methanol, ethanol and dioxane under acidity obtained by adding acetic acid or hydrochloric acid, 
whereby the compound represented by Formula [IX-a] can be produced. 

[0330] The use amount of paraformaldehyde is 1 to 10 moles, preferably 1 to 3 moles per mole of the compound [II], 
and the use amount of ketone represented by Formula 20. is 1 to 10 moles, preferably 1 to 3 moles per mole of the com- 
pound [IQ. 

[0331 ] The reaction temperature is usually a room temperature to the boiling point of the solvent used for the reaction, 
preferably 50°C to the boiling point of the solvent used for the reaction. 

[0332] The reaction time is usually 10 minutes to 24 hours, preferably 30 minutes to 8 hours. 

[0333] Commercial products can be used for the compound represented by Formula 2Q. or it can be produced by suit- 
ably combining, rf necessary, publicly known methods, the methods described in the reference examples or methods 
according to them. 
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[wherein 



45 
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55 



R pp , R 2 and Cy 9 are synonymous with those described above]. 

[0335] The present production process is a process for producing a compound represented by Formula [Vll-e]. 
According to the present production process, the nitro group of a compound represented by Formula 22 is reduced to 
thereby produce a compound represented by Formula 23, and then the above compound 23 is reacted with a com- 
pound represented by 24 to form imine, followed by reducing this, whereby the compound represented by Formula [VII- 
e] can be produced. 

[0336] A step for producing the compound 23 from the compound 22 can be carried out in the same manner as that 
of the step for producing the compound 6 from the compound 3 in the production process A described above, and there- 
fore the same reaction conditions can be applied. 

[0337] A step for producing the compound represented by Formula [Vll-e] from the compound 23 can be carried out 
in the same manner as that of the step for reacting the compound represented by Formula [II] with the compound rep- 
resented by Formula [V] and then subjecting the resulting compound to reduction reaction in the production process 2 
described above, and therefore the same reaction conditions can be applied. 

[0338] Commercial products can be used for the compound represented by Formula 22 or 24 or it can be produced 
by suitably combining, if necessary, publicly known methods, the methods described in the reference examples or 
methods according to them. 
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Production process I 
[0339] 
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(Q) , 01 , 

L 2 , L 3 , R 1ap , RPP, R 2 , CyP X 1 and X 2 are synonymous with those described above]. 

[0340] The present production process is a process for producing a compound represented by Formula [XlV-a] or 
[XIV-b]. According to the present production process, a compound represented by Formula 24 is reacted with a com- 
pound represented by Formula 25 and cyanide to prepare a compound represented by Formula 26, and then the pro- 

io tective group R pp of the compound 26 is removed, whereby a compound represented by Formula 2g is produced. 
Subsequently, (1) the above compound 2g is reacted with the compound represented by Formula [XIII] to prepare a 
compound represented by Formula 29, and then the above compound 29 is reacted with the compound represented by 
Formula [VIII], whereby the compound represented by Formula [XIV-b] is produced, or (2) the above compound 28 is 
reacted with the compound represented by Formula [VIII] to prepare the compound represented by Formula [XlV-a], 

75 and then the above compound [XlV-a] is reacted with the compound represented by Formula [XIII], whereby the com- 
pound represented by Formula [XIV-b] can be produced. 

[0341] The compound represented by Formula 28 can be produced as well by reacting the compound represented 
by Formula 24 with ammonium chloride and cyanide to prepare a compound represented by Formula 27, and then the 
above compound 27 is reacted with the compound 1, followed by reducing the nitro group of the resulting compound. 
20 [0342] A step for producing the compound 26 or 27 from the compound 24 can be carried out by reacting the com- 
pound 24 with cyanide such as potassium cyanide, sodium cyanide and trimethylsilyl cyanide and the compound 25 or 
ammonium chloride in a solvent such as water, methanol, ethanol and dioxane in the presence of acetic acid, sodium 
hydrogensutfite and hydrochloric acid, that is, applying a so-called Strecker reaction. 

[0343] The use amount of the cyanide is 1 to 10 moles, preferably 2 to 3 moles per mole of the compound 24. 
25 [0344] The use amount of the compound 25 or ammonium chloride is 1 to 10 moles, preferably 1 to 3 moles per mole 
of the compound 24 . 

[0345] The reaction temperature is usually 0°C to the boiling point of the solvent used for the reaction, preferably 0°C 
to a room temperature. 

[0346] The reaction time is usually 30 minutes to 5 days, preferably 1 to 24 hours. 
30 [0347] A step for producing the compound 28 from the compound 26 can be carried out by deblocking the protective 
group R pp according to the method described in the literature P described above. 

[0346] A step for producing the compound 28 from the compound 27 can be carried out in the same manner as that 
of the step for producing the compound 6 from the compound 1 via the compound 3 in the production process A 
described above, and therefore the same reaction conditions can be applied. 
35 [0349] A step for producing the compound 23 from the compound 28 and a step for producing the compound [XIV-b] 
from the compound [XlV-a] can be carried out respectively in the same manner as that of the step for reacting the com- 
pound represented by Formula [II] with the compound represented by Formula [III] in the production process 1 
described above, and therefore the same reaction conditions can be applied. 

[0350] A step for producing the compound [XlV-a] from the compound 28 and a step for producing the compound [XIV- 
40 b] from the compound 2£ can be carried out respectively in the same manner as that of the step, for reacting the com- 
pound represented by Formula [VII] with the compound represented by Formula [VIII] in the production process 3 
described above, and therefore the same reaction conditions can be applied. 

[0351 ] Commercial products can be used for the compound represented by Formula 25 or it can be produced by suit- 
ably combining, i1 necessary, publicly known methods, the methods described in the reference examples or methods 
45 according to them. 
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Production process J 



[0352] 




30 



x^co-x 2 [vm] 




[wherein 




R 1p , X 1 and X 2 are synonymous with those described above]. 

[0353] The present production process is a process for producing a compound represented by Formula [XVII]. 
According to the present production process, the compound represented by Formula [XVII] can be produced by react- 
ing a compound represented by Formula 3Q with the compound represented by Formula [VIII]. 
[0354] The present step can be carried out in the same manner as that of the step for reacting the compound repre- 
sented by Formula [VII] with the compound represented by Formula [VIII] in the production process 3 described above, 
and therefore the same reaction conditions can be applied. 

[0355] Commercial products can be used for the compound represented by Formula 30, or it can be produced by suit- 
ably combining, if necessary, publicly known methods, the methods described in the reference examples or methods 
according to them. 

[0356] The substituents of the compounds obtained in the production process 1 to 1 0 and A to J described above can 
be converted, if necessary, to other substituents by subjecting them to chemical modification by methods which are well 
known in the f ield of organic chemistry, and this makes it possible to produce other desired compounds. 
[0357] For example, when a hydroxyl group is present as the substituent, the above hydroxyl group can be converted, 
for example, to a carbamoyloxy group, a lower alky (carbamoyl oxy group, a di (lower alkyl)carbamoyloxy group, an amino 
group or a lower alkoxy group which may have a substituent. Further, the hydroxyl group is oxidized to form a formyl 
group, and then a compound having the above formyl group can be subjected to various chain-elongating reactions or 
reductive amination. 

[0358] A hydroxy! group can be converted to a carbamoyloxy group, a lower alkylcarbamoyloxy group or a di (lower 
a Iky I) carbamoyloxy group by reacting a compound having the above hydroxyl group with, for example, phosgene, 
ammonia, lower alkylamine such as, for example, methylamine or di(lower alkyt)amine such as dimethylamine. 
[0359] A hydroxyl group can be converted to an amino group can be carried via an azide group or a halogen atom. 
[0360] An azide group can be converted to an amino group by catalytic reduction using a metal catalyst such as, for 
example, a palladium-carbon catalyst, phosphine reduction or reduction using a metal hydride complex. 
[0361] A halogen atom can be converted to an amino group by substituting with an amino group or converting it to an 
azide group and then using the method described above. 

[0362] A hydroxyl group can be converted to a lower alkoxy group which may have a substituent by, for example, a 
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Williamson ether synthesis reaction. 

[0363] A hydroxyl group can be oxidized to a formyl group by, for example, a Swern oxidation method, a pyridinium 

chlorochromate (PCC) oxidation method and a pyridinium dichromate (PDC) oxidation method. 

[0364] The chain-elongating reaction can usually be carried out by a carbon-carbon bond-forming reaction which is 

£ well known in the field of organic chemistry, and the above carbon-carbon bond-forming reaction includes, for example, 
a substitution reaction or addition reaction which is carried out in the presence of a base; addition reaction which is car- 
ried out by reacting an organic metal reagent; a Michael type addition reaction; reaction with phosphonium salt or phos- 
phonate in the presence of a base; a Wittig-corresponding reaction using a Topfer type reagent, a Nozaki-Lombard type 
reagent or a metal alkylidenecarbene complex; addition reaction which is carried out by converting to halide and then 

io carrying out halogen-metal exchange or converting to tosylhydrazone and then reacting with an alkaline metal base 
such as t-butyllithium to thereby generate anion species; or a Simons-Smith reaction. 

[0365] Further, when an amino group is present as the substituent, the above amino group can be converted to, for 
example, a (lower alkyi)sulfonylamino group, an aminosulfonylamino group, a (lower alkylamino)sulfonylamino group, a 
(di-lower alkylamino)sulfonylamino group, a carbamoylamino group, a (lower alkylcarbamoy1)amino group or a (di-lower 

is alkylcarbamoyl)amino group. 

[0366] An amino group can be converted to a (lower atky!)sulfonylamino group by reacting a compound having the 
above amino-group with, for example, (lower alkyl)sulfonyl chloride such as methanesulfonyl chloride. 
[0367] An amino group can be converted to an aminosulfonylamino group, a (lower alkylamino)sulfonylamino group 
or a (di-lower alkylamino)sulfonylamino group by reacting a compound having the above amino group with, for example, 

20 sulfamoyl chloride, (lower alkyl)sulfamoyl chloride such as methylsulfamoyl chloride or a di(lower alkyl)sulfamoyl chlo- 
ride such as dimethylsulfamoyl chloride. 

[0368] An amino group can be converted to a carbamoylamino group, a (lower alkylcarbamoyl)amino group or a (di- 
lower alkylcarbamoyl)amino group by reacting a compound having the above amino group with, for example, phosgene 
and, for example, ammonia, lower alkylamine such as methylamine or di(lower alkyl)amine such as methylamine. 
25 [0369] When the converting reactions of the substituents described above, it is preferable to carry out the reactions 
after suitably protecting functional groups which do not take part in the reactions and remove the above protective 
groups after finishing the reactions. 

[0370] It is proved, for example, by the following pharmacological test examples that the compounds of the present 
invention are medicinally useful. 

30 

Pharmacological test example 1 (nociceptin receptor binding inhibition assay) 

[0371] cDNA which codes a human nociceptin receptor gene was cloned into an expression vector pCR3 (Invitrogen) 
to prepare pCR3 / ORL1 . Next, pCR3 / ORL1 was transfected in CHO cells using a transfectam (Nippongene) to obtain 
35 a stable expression strain (CHO / ORL1 cells) having resistance against 1 mg / ml G418. Membranes were prepared 
from this stable expression strain to carry out a receptor binding assay. 

[0372] The membrane of 1 1 ^g, 50 pM [ 125 l] Tyr 14 - Nociceptin (Amersham), 1 mg SPA (Amersham) and a tested com- 
pound were suspended in an NC buffer (50 mM Hepes, 10 mM sodium chloride, 1 mM magnesium chloride, 2.5 mM 
calcium chloride, 0.1 % BSA, 0.025 % bacitracin, pH 7.4) and incubated at 37°C for 60 minutes, and then the radioac- 
40 tivity was determined. The binding activity to the nociceptin receptor was shown by the 50 % inhibition concentration 
(IC50 value) of [ 125 l] Tyr 14 - Nociceptin binding by the compounds of the present invention having various concentra- 
tions. The results thereof are shown in Table 1 . 



Table 1 



Nociceptin receptor binding inhibition effect 


Compound 


IC 50 value (nM) 


Example 6 


8.0 


Example 24 


6.1 


(3S\ 4S*) body of Example 42 


1.8 


Example 68 


3.0 


Example 95 


2.3 


Example 102 


1.9 
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Pharmacologicartest example 2 (antagonism against nociceptin-elicited G protein activationV 

[0373] CHO cells which stably expressed a nociceptin receptor ORL1 were used to investigate the action of a tested 
compound against nociceptin-elicited G protein activation. A membrane prepared from the CHO / ORL1 cell, 50 nM 
nociceptin, 200 pM GTP y [ 35 S] (NEN), 1 .5 mg SPA (Amersham) and the tested compound were mixed in a GDP buffer 
(20 mM Hepes, 100 mM sodium chloride, 10 mM magnesium chloride, 1 mM EDTA, 5 uM GDP, pH 7.4) and incubated 
at 25°C for 150 minutes, and then the radioactivity was determined. The antagonism against nociceptin-elicited G pro- 
tein activation was shown by the 50 % inhibition concentration (IC50 value) of GTP y [ 35 S] binding by the compounds of 
the present invention having various concentrations. The results thereof are shown in Table 2. This showed that the 
compounds of the present invention had antagonism against nociceptin-elicited G protein activation. 



Table 2 



Antagonism against nociceptin-elicited G protein 
activation 


Compound 


IC 50 value (nM) 


Example 6 


670 


Example 24 


18 


(3S*. 4S*) body of Example 42 


18 


Example 68 


27 


Example 95 


12 


Example 1 02 


5.8 



[0374] It can be found from the results described above that the compounds of the present invention specifically pre- 
vent nociceptin from bonding to a nociceptin receptor ORL1 and therefore are useful as an analgesic against diseases 
accompanied with pains such as cancerous pain, postoperative pain, migraine, gout, chronic rheumatism, chronic pain 
and neuralgia, a reliever against tolerance to a narcotic analgesic represented by morphine, a reliever against depend- 
ence on a narcotic analgesic represented by morphine, an analgesic enhancer, an antiobestic, a drug for ameliorating 
brain function, a remedy for schizophrenia, a remedy for Parkinsonism, a remedy for chorea, an antidepressant, a rem- 
edy for diabetes insipidus, a remedy for polyuria, or a remedy for hypotension. 

[0375] The compound represented by Formula [I] can be administered orally or non-orally, and the formulation thereof 
to a form which is suited to such administration makes it possible to provide the compound as an analgesic, a reliever 
against tolerance to a narcotic analgesic represented by morphine, a reliever against dependence on a narcotic anal- 
gesic represented by morphine, an analgesic enhancer, an antiobestic, a drug for ameliorating brain function, a remedy 
for schizophrenia, a remedy for Parkinsonism, a remedy for chorea, an antidepressant, a remedy for diabetes insipidus, 
a remedy for polyuria, or a remedy for hypotension. When the compound of the present invention is clinically used, it is 
possible to add pharmaceutical^ acceptable additives in accordance with the administration forms thereof to convert 
the compound to various preparations and then administer them. In this case, various additives which are usually used 
in the preparation field can be used as the additives and include, for example, gelatin, lactose, white sugar, titanium 
oxide, starch, crystalline cellulose, hydroxypropylmethyl cellulose, carboxymethyl cellulose, corn starch, microcrystal- 
line wax, white vaseline, magnesium metasilicate aluminate, anhydrous calcium phosphate, citric acid, trisodium citrate, 
hydroxypropyl cellulose, sorbitol, sorbitan fatty acid esters, polysorbate, sugar fatty acid esters, polyoxyethylene, hard- 
ened castor oil, polyvinylpyrrolidone, magnesium stearate, light silicic anhydride, talc, vegetable oils, benzyl alcohol, 
gum arabic, propylene glycol, polyalkylene glycol, cyclodextrin and hydroxypropyl cyclodextrin. 
[0376] The forms of the pharmaceutical preparations obtained in the form of the mixtures of these additives include 
solid pharmaceutical preparations such as, for example, tablets, capsules, granules, powders and suppositories; and 
liquid pharmaceutical preparations such as, for example, syrups, elixirs and parenteral solutions, and they can be pre- 
pared according to conventional methods in the pharmaceutical preparation field. In the case of the liquid pharmaceu- 
tical preparations, they may be in a form in which they are dissolved or suspended in water or other suitable meda in 
use. Further, particularly in the case of the parenteral solutions, they may be dissolved or suspended, if necessary, in a 
physiological saline solution or a glucose solution, and a buffer and a preservative may added thereto. 
[0377] These pharmaceutical preparations can contain the compounds of the present invention in a proportion of 1 .0 
to 100% by weight, preferably 1 .0 to 60 % by weight based on the whole pharmaceutical components. These pharma- 
ceutical preparations may contain other compounds which are therapeutically effective. 
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[0378] When the compounds of the present invention are used as an analgesic, a reliever against tolerance to a nar- 
cotic analgesic represented by morphine, a reliever against dependence on a narcotic analgesic represented by mor- 
phine, an analgesic enhancer, an antiobestic, a drug for ameliorating brain function, a remedy for schizophrenia, a 
remedy for Parkinsonism, a remedy for chorea, an antidepressant, a remedy for diabetes insipidus, a remedy for poly- 

5 uria, or a remedy for hypotension, the dosage and administration frequency thereof are varied depending on the sexu- 
ality, age, body weight and degree of symptom of a patient and the kind and range of the intended therapeutic effects. 
In general, in the case of oral administration, the dosage of 0.01 to 20 mg/kg of an adult, which is divided into once to 
several times, is preferably administered a day, and in the case of non-oral administration, the dosage of 0.002 to 10 
mg/kg of an adult, which is divided into once to several times, is preferably administered a day. Further, they can pre- 

70 ventively be administered depending on symptoms. 

Best Mode for Carrying Out the Invention 

[0379] The present invention shall more specifically be explained with reference to examples and reference examples, 
is but the present invention shall by no means be restricted by them. 

Example 1: production of 1-n-cvclohexvlmethvl-4-piperidvn-5-methvl-1 .3-dihvdro-2H-benzimidazol-2-one 

[0380] Cyclohexylmethyl bromide of 58 mg was added to a dimethylformamide 3 ml suspension of 4-(2-keto-5-methyl- 
20 1 -benzimidazolinyl)piperidine of 50 mg and potassium carbonate of 48 mg at a room temperature, and the suspension 
was heated to 80°C and stirred for 2 hours. The reaction solution was allowed to come down to a room temperature and 
diluted with ethyl acetate. It was washed with water and saturated brine and dried on anhydrous sodium sulfate. Then, 
the solvent was distilled off, and the resulting residue was separated and refined by means of silica gel column chroma- 
tography (chloroform / methanol = 20/1), whereby the captioned compound of 27 mg was obtained in the form of a 
25 colorless solid. 

1 H-NMR (CDCI 3 ) 6: 0.80-1.85 (13H, m), 2.06 (2H, m). 2.16 (2H. d. J = 7.5 Hz). 2.36(3H, s). 2.40(2H, m), 3.00(2H, 
m). 4.32(1H, m), 6.87(2H, m), 7.15(1 H, d, J=7.8Hz) 
FAB-MS (M+H) + : 328 

30 

Example 2: production of 1-M-cvclopropvlmethvl-4-piperidvl)-5-methvl-1 .3-dihvdro-2H-benzimidazol-2-one 

[0381 ] Cyclopropylmethyl bromide was used to obtain the captioned compound by the same method as that of Exam- 
ple 1. 

35 

1 H-NMR (CDCI3) 5: 0.13(1H, m), 0.54(1H, m). 0.90(1H, m), 1.25(2H, s), 1.81(3H, m), 2.18(2H; m), 2.30-2.58(6H, 
m). 3.25(2H, m), 4.36(1 H, m), 6.85(1 H, d, J=8.1Hz), 6.91(1 H, s), 7.21(1 H, d, J= 8.1Hz), 9.10(1 H t brs) 
FAB-MS (M+H) + : 286 

40 Example 3: production of l-(l-cyclooctvlmethyl-4-piperidyl)-5-methyl-1.3-dihvdro-2H-benzimidazol-2-one 

[0382] Sodium triacetoxyborohydride of 93 mg was added to a tetrahydrofuran 3 ml solution of 4-(2-keto-5- methyl- 1 - 
benzimidazolinyl)piperidine of 50 mg and cyclooctanecarbaldehyde of 62 mg, and the solution was stirred at a room 
temperature for 3 hours. The reaction solution was diluted with ethyl acetate and washed with a saturated sodium bicar- 
45 bonate aqueous solution and saturated brine, followed by drying on anhydrous sodium sulfate. Then, the solvent was 
distilled off, and the resulting residue was separated and refined by means of silica gel column chromatography (ethyl 
acetate / hexane = 3/1), whereby the captioned compound of 43 mg was obtained in the form of a colorless solid. 

1 H-NMR (CDCI3) S: 1.25(2H, m), 1.40-1. 85(1 5H, m), 2.04-2.20(4H, m), 2.35-2.48(5H, m), 3.02(2H, m), 4.32(1H, 
so m), 6.85(1H, d, J=8.1Hz), 6.90(1H, s) ( 7.15(1H, d. J=8.1Hz), 8.66(1H, brs) 

FAB-MS (M+H) + : 356 

Example 4: production of 1-[1-(bicvclor4.4.01dec-3-vlmethyl)-4-piperidyr|-5-methvl-1 .3-dihvdro-2H-benzimidazol-2-one 

55 [0383] Bicyclo[4.4.0]decane-3-carbaldehyde was used to obtain the captioned compound by the same method as that 
of Example 3. 

1 H-NMR (CDCI3) 8: 0.82-1. 45(1 OH, m), 1.45-1.80(8H, m), 2.00-2.21(5H, m), 2.36(3H, s), 2.42(2H, m), 3.03(2H, m), 
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■4-.-35(-1H I -m) i -6:88(2Hrm)r7.-l6(-1H ; -d i J=7,8Hz), 8,31(1 H r brs) 
FAB-MS (M+H) + : 382 

Ex ample 5: production of 1-ri-(bicvclo[4.4.01dec-2-vl^ 

[0384] Bicyclo[4.4.0]decane-2-carbaldehyde was used to obtain the captioned compound by the same method as that 
of Example 3. 

1 H-NMR (CDCI 3 ) 8: 0.68-1. 00(4H, m), 1 .09-1.35(5H, m), 1.40-1.84(9H. m), 2.00(3H, m), 2.23(2H, m), 2.36(3H, s), 
2.45(2H, m), 3.04(2H, m), 4.35(1H, m), 6.86(1 H, d, J=8.1Hz), 6.93(1H, s), 7.16(1H, d. J=8.1Hz), 9.23(1H brs) 
FAB-MS (M+H) + : 382 

Example 6: production of 1-f1-cvclooctvlmethvl-4-piperidvn-1.3-dihvdro-2H-benzimidazol-2-one 

[0385] 4-(2-Keto-1 -benzimidazolinyl)piperidine was used to obtain the captioned compound by the same method as 
that of Example 3. 

1 H-NMR (CDCI3) 5: 1.28(5H, m), 1.42-1.84(12H, m), 2.05-2.18(4H, m), 2.45(2H, m), 3.04(2H, m), 4.35(1H, m), 
7.06(3H, m), 7.28(1 H, m), 9.10(1 H, br) 
FAB-MS (M+H) + :342 

Example 7: production of 1-ri-f1-cvclohexvlethvn-4-Diperidvn-5-methvl-1.3<iihvdro-2H-benzimidazol-2-one 

[0386] 1 -Cyclohexylethyl p-toluenesulfonate was used to obtain the captioned compound by the same method as that 
of Example 1 . 

1 H-NMR (CDCI3) 8: 0.92(3H. d, J=6.6Hz), 1.19(2H, m), 1.25(5H, m), 1.75(5H, m), 2.10(1H. m), 2.26(3H, m), 
2.37(3H, s), 2.40(1 H, m), 2.64(1 H, m), 2.80(2H, m), 4.28(1 H, m), 6.87(2H, m), 7.14(1 H, d, J=8.1Hz), 8.52(1 H br) 
FAB-MS (M+H) + : 342 

Example 8: production of 1-n-n-cvclohexvlethvn-4-piperidvlM.3<lihvdro-2H-benzimidazol-2-one 

[0387] 4-(2-Keto-1 -benzimidazolinyl)piperidine and 1 -cyclohexylethyl p-toluenesulfonate were used to obtain the cap- 
tioned compound by the same method as that of Example 1 . 

1 H-NMR (CDCI3) 8: 0.92(3H, d. J=6.6Hz), 1.15-1 .40(7H, m), 1.68-1.89(5H, m), 2.12(1H, m), 2.20-2.50(4H, m), 
2.68(1H, m), 2.84(2H, m), 4.33(1H, m), 7.08(3H, m), 7.32(1H, m), 8.92(1H, brs) 
FAB-MS (M+H) + : 328 

Example 9: production of 1-f1-(tricvclo[3.3.1 -l ^ldec-l-vlmethvn^-piperidyll-I.S-dihvdro^H-benzimidazol^-one 

[0388] 4-(2-Keto-1-benzimidazolinyl)piperidine and tricyclo-[3.3.1 .1 3 7 ]decane-1 -carbaldehyde were used to obtain 
the captioned compound by the same method as that of Example 3. 

1 H-NMR (CDCI3) 8: 1.52(4H, m), 1.70(9H, m), 1.96(6H, m), 2.42(4H, m), 2.89(2H, m), 4.29(1 H, m), 7.08(3H, m) 
7.28(1 H, m), 8.76(1 H, brs) 
FAB-MS (M+H) + : 366 

Example 10: production of 1-[1-(b icvclof4.4.01dec-2-vlmethvn-4-DiDeridvl1-1 .3^dihvdro-2H-benzimidazol-2-one 

[0389] 4-(2-Keto-1-benzimidazolinyl)piperidine and bicyclo-[4.4.0]decane-2-carbaldehyde were used to obtain the 
captioned compound by the same method as that of Example 3. 

1 H-NMR (CDCI3) 8: 0.80-1.01 (4H, m), 1 .10-1.32(5H, m), 1.40-1.85(9H, m), 2.00(3H, m). 2.22(2H, m), 2.48(2H m) 
3.04(2H, m), 4.38(1H, m), 7.06(3H, m), 7.30(1 H. m), 9.19(1H. br) 
FAB-MS (M+H) + : 368 
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Example 11: production of 1-n-cvclononvlmethvl-4-piperidvl)0,3-dihvdro-2H-benzimidazol-2-one 



[0390] 4-(2-Keto-1-ben2imida2olinyl)piperidine and cyclononanecarbaldehyde were used to obtain the captioned 
compound by the same method as that of Example 3. 

5 

1 H-NMR (CDCI 3 ) 8: 1.25(4H, m), 1.34(1H, m), 1.42-1.68 (9H, m), 1.79(3H, m), 2.14-2.20(5H, m), 2.45(2H, m), 
2.64(1 H, s), 3.03(2H, m), 4.35(1 H, m), 7.06(3H, m), 7.34(1 H, m), 9.44(1 H, br) 
FAB-MS (M+H) + :356 

10 Example 12: production of 1 -M -cvclooctylmelhyl-4-piperidyl)^ 

[0391] l-(l-Cyclooctylmethyl-4-piperidyl)-l,3<lihydro-2H-benzimidazol-2-one obtained in Example 6 and t-butyld- 
imethylsilyloxypropyl bromide were used to obtain the captioned compound by the same method as that of Example 30. 

75 1 H-NMR (CDCI3) 8: 1.25(2H, m), 1 .40-1. 98(1 8H, m), 2.05-2.19(4H, m), 2.45(2H, m), 3.03(2H, m), 3.54(2H, m), 

4.07(2H, t, J=9.1Hz), 4.36(1 H, m), 7.02-7.1 5(3H, m), 7.32(1 H, m) 
FAB-MS (M+H) + : 400 

Example 13: production of 1-(1-cvclooctvlmethvl-4-piperidvn-3-proparavl-1 .3-dihvdro-2H-benzimidazol-2-one 

20 

[0392] 60 % Sodium hydride of 6 mg was added to a dimethylformamide 3 ml solution of 1 -(1 -cyclooctylmethyl-4-pip- 
eridyl)-1 ,3-dihydro-2H-benzimidazol-2-one of 30 mg obtained in Example 6, and the solution was stirred at a room tem- 
perature for one hour. Then, propargyl bromide of 22 mg was added thereto, and the solution was further stirred at a 
room temperature for 30 minutes. The reaction solution was diluted with ethyl acetate and washed with water and sat- 
25 urated brine, followed by drying on anhydrous sodium sulfate. Then, the solvent was distilled off, and the resulting res- 
idue was separated and refined by means of silica gel column chromatography (ethyl acetate/hexane = 1/2). whereby 
the captioned compound of 29 mg was obtained in the form of a colorless liquid. 

1 H-NMR (CDCI3) 8: 1.25(1 H, m), 1.40-1.85(16H, m), 2.03-2.1 8(4H, m), 2.28(1 H, t, J=2.7Hz), 2.42(2H, m), 3.00(2H, 
30 m), 4.34(1H, m), 4.68(2H, d, J=2.7Hz), 7.10(2H, m), 7.19(1H, m), 7.30(1H, m) 

FAB-MS (M+H) + : 380 

. Example 14: production of 1-(1-cvclodecvlmethvl-4-piperidvn-1 .3<lihvdro-2H-benzimidazol-2-one 

35 [0393] 4-(2-Keto-1-benzimidazolinyl)piperidine and cyclodecanecarbaldehyde were used to obtain the captioned 
compound by the same method as ttya\ of Example 3. 

1 H-NMR (CDCI3) 8: 1. 38-1. 69(1 8H. m), 1.80(3H, m), 2.04-2. 18(4H, m), 2.45(2H, m), 3.02(2H, m), 4.35(1 H, m), 
7.07(3H, m), 7.28(1 H, m), 9.19(1 H, brs) 
AO FAB-MS (M+H) + : 370 

Example 15: production of 1-(1-cvclooctvlmethvl-4-piperidyl)-3-(4-pvridvlmethvlV1.3-<jihvdro-2H-benzim 
hydrochloride 

45 [0394] 60 % Sodium hydride of 9 mg was added to a dimethylformamide 3 ml solution of 1 -(1 -cyclooctylmethyl-4-pip- 
eridyl)-1 ,3-dihydro-2H-benzimidazol-2-one of 30 mg obtained in Example 6, and the solution was stirred at a room tem- 
perature for one hour. Then, a dimethylformamide 1 ml solution of 4-pyridylmethyl chloride of 46 mg was added thereto, 
and the solution was further stirred at a room temperature for 3 hours. The reaction solution was diluted with ethyl ace- 
tate and washed with water and saturated brine, followed by drying on anhydrous sodium sulfate. Then, the solvent was 

so distilled off, and the resulting residue was separated and refined by means of silica gel column chromatography (chlo- 
roform/methanol = 100/1). It was dissolved in 10 % hydrogen chloride-methanol, and then the solvent was distilled off, 
whereby the captioned compound of 32 mg was obtained in the form of a white solid. 

1 H-NMR (DMSO-d 6 ) & 1.28-2. 12(1 7H, m), 2.88-3.08(4H, m), 3.17(2H, m), 3.60(2H, m), 4.65(1H, m), 5.38(2H, s). 
55 7.10(31-1, m), 7.81(1H, d, J=4.8Hz), 7.86(2H, d, J=6.6Hz), 8.82(2H, d, J=6.6Hz), 10.39(1H. br) 

FAB-MS (M+H) + : 433 
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Example 16: 'production o^^^ 

[0395] Methyl iodide was used to obtain the captioned compound by the same method as that of Example 13. 

1 H-NMR (CDCI 3 ) 5: 1.24(3H, m), 1 .40-1 .80(1 4H, m), 2.02-2.16(4H, m), 2.42(2H, m), 2.99(2H, m), 3.41(3H, s), 
4.35(1 H, m), 6.97 (1 H, m), 7.07(2H, m), 7.27(1 H, m) 
FAB-MS (M+H) + :356 

Example 17: production of 1-(1-cvclooctvlmethyl-4-piperidyl)-3-(3-pvridvlmethvl)-1.3-dihvdro-2H-benzimidazol-2-one 
hydrochloride 

[0396] 3-Pyridylmethyl chloride was used to obtain the captioned compound by the same method as that of Example 
15. 

1 H-NMR (DMSO-d 6 ) 6: 1.28-1 .69(1 2H, m), 1.75(2H, m), 1.90(2H, m), 2.04(1H, m), 2.92(4H, m), 3.15(2H, m), 
3.60(2H, m), 4.64 (1H, m), 5.26(2H, s), 7.06(2H, m), 7.26(1H, m), 7.87(2H, m), 8.31(1H, m), 8.78(1H, t, J=5.1Hz), 
8.88(1 H, d, J=5.1Hz), 10.50(1 H, br) 
FAB-MS (M+H) + : 433 

Example 18: production of 1-(1-cvclooctvlmethvl-4-piperidvl)-3-(2-pvridvlmethvlV1,3<iihydro-2H-benzimidazol-2-one 
hydrochloride 

[0397] 2-Pyridylmethyl chloride was used to obtain the captioned compound by the same method as that of Example 
15. 

1 H-NMR (DMSOd 6 ) 5: 1.20-1 .68(1 2H, m), 1.75(2H, m), 1.90(21-1, m), 2.05(1H. m), 2.94(4H, m). 3.15(2H. m). 
3.62(2H, m), 4.63 (1H, m), 5.24(2H, s). 7.06(3H. m). 7.38(1 H, m), 7.46(1 H, m), 7.76(1 H,d. J=7.2Hz). 7.95(1 H, m), 
8.60(1H, m), 10.18(1H, br) 
FAB-MS (M+H) + : 433 

Example 19: production of 1-(1-cvcloheptyl-4-piperidyl)-1 .3-dihvdro-2H-benzimidazol-2-one 

[0398] 4-(2-Keto-1 -benzimidazolinyl)piperidine and cyclohepty I methyl methanesulfonate were used to obtain the cap- 
tioned compound by the same method as that of Example 1 . 

1 H-NMR (CDCI3) 6: 1.15(2H, m), 1.40-1.74(9H, m), 1.82 (4H, m), 2.05-2.19(4H, m), 2.45(2H t m), 3.01(2H, m), 
4.35(1H, m), 7.08(3H, m), 7.28(1 H, m), 9.36(1H, brs) 
FAB-MS (M+H) + : 328 

Example 20: production of 1-[1-(bicyclo[3.2.11oct-3-vlmethyl)-4-piperidyl1-1 .3-dihydro-2H-benzimidazol-2-one 

[0399] 4-(2-Keto-1-benzimidazolinyl)piperidine and bicyclo-[3.2.1]octane-l-carbaldehyde were used to obtain the 
captioned compound by the same method as that of Example 3. 

^-NMR (CDCI3) 5: 1.03(2H, t, J=12.0Hz), 1 .25-1 .95(1 1 H, m), 2.04-2.25(6H, m), 2.42(2H, m), 3.01 (2H, m), 
4.35(1 H, m), 7.07(3H t m), 7.28(1 H, m), 9.30(1 H, br) 
FAB-MS (M+H) + : 340 

Example 21: production of 1-f1-n-cvclooctenvlmethyn-4-piperidvn-1.3-dihydro-2H-benzimidazol-2-one 

[0400] 4-(2-Keto-1-benzimidazolinyl)piperidine and 1 -cyclooctenecarbaldehyde were used to obtain the captioned 
compound by the same method as that of Example 3. 

1 H-NMR (CDCI3) 8: 1.45-1.68(8H, m), 1.79(2H, m), 2.00-2.15(4H, m), 2.25(2H, m), 2.44(2H, m), 2.88(2H, s). 
3.04(2H, m), 4.35 (1H. m), 5.53(1 H, t. J=7.8Hz), 7.07(3K m), 7.29(1 H, m), 8.77(1 H. br) 
FAB-MS (M+H) + : 340 
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Example 22: production of l-ri-(1-cvclodecenylmethyl)-4-piperidvl]-1,3-dihvdro-2H-benzimidazol-2'On 

[0401] 4-(2-Keto-1-benzimidazolinyl)piperidine and 1-cyclodecenylmethyl methanesulfonate were used to obtain the 
captioned compound by the same method as that of Example 1 . 

1 H-NMR (CDCI 3 ) 8: 1.15-1 .84(1 OH, m), 2.02-2.50(10H, m), 2.89(6/5H, s), 2.96(4/5H, s), 3.05(4H, m), 3.44(1 H, m), 
5.36(2/51-1, t, J=9.0Hz), 5.66(3/5H, J=7.8Hz), 7.06(3H, m), 7.28(1 H, m), 8.66(1H, brs) 
FAB-MS (M+H) + : 368 

10 Example 23: production of 1-[1-(1-ethvlcvclooctvlmethyl)-4-piperidyl]-1.3-dihydro-2H-benzimidazol-2-one 

(1) Production of 4-(2-nitrophenylamino)-1-(1-ethylcyclooctylmethyl)piperidine 

[0402] Sodium carbonate of 43 mg and potassium iodide of 40 mg were added to a cyclohexanol 2 ml solution of 4- 
15 amino-1-(1 -ethylcyclooctylmethyl)piperidine of 100 mg and 2-fluoronitrobenzene of 57 mg, and the solution was heated 
and stirred at 150°C for 3 hours. The reaction solution was allowed to come down to a room temperature and diluted 
with ethyl acetate. It was washed with water and saturated brine and dried on anhydrous sodium sulfate. Then, the sol- 
vent was distilled off, and the resulting residue was separated and refined by means of silica gel column chromatogra- 
phy (ethyl acetate/hexane = 1/10), whereby the captioned compound of 140 mg was obtained in the form of a yellow 
20 oily substance. 

(2) Production of 1-[1-(1-ethylcyclooctylmethyl)-4-piperidyl]-1,3-dihydro-2H-benzimidazol-2-one 

[0403] 4-(2-Nitrophenylamino)-1-(1-ethylcyclooctylmethyl)piperidine of 140 mg was dissolved in a methanol 10 ml- 
25 chloroform 5 ml mixed solvent, and 10 % palladium-carbon of 50 mg was added thereto. The solution was stirred at an 
atmospheric pressure and a room temperature for 3 hours under hydrogen atmosphere. The reaction solution was fil- 
tered through celite. and then the filtrate was condensed. Subsequently, the resulting residue was dissolved in chloro- 
form of 10 ml, and carbonyldiimidazole of 130 mg was added thereto. The solution was stirred at a room temperature 
for one hour. The reaction solution was condensed, and the resulting residue was separated and refined by means of 
30 silica gel column chromatography (ethyl acetate/hexane =1/3), whereby the captioned compound of 123 mg was 
obtained in the form of a white solid. 

^-NMR (CDCI3) 8: 0.81(3H, t. J=7.5Hz), 1.23(2H, m), 1.36(2H, q, J=7.5Hz), 1.42-1. 75(1 2H, m), 2.10(2H, s), 
2.42(4H, m), 2.89(2H, m), 4.29(1 H, m), 7.07(3H, m), 7.25(1 H, m), 8.25(1 H ( br) 
35 FAB-MS (M+H) + : 370 

Example 24: production of 1-f1-cvclooctvlmethvl-4-piper idyl) -3 -ethyl- 1. 3-d ihydro-2H-benzimidazol-2-one 

[0404] Ethyl iodide was used to obtain the captioned compound by the same method as that of Example 13. 

40 

1 H-NMR (CDCI3) 8: 1 .26(3H, m), 1 .34(3H. t, J=7.2Hz), 1 .40-1.80(14H, m), 2.03-2.18(4H, m), 2.42(2H, m), 2.98(2H, 
m) ( 3.94 (2H, q, J=7.2Hz), 4.34(1 H, m), 7.00(1 H, m), 7.05(2H, m), 7.28(1 H, m) 
FAB-MS (M+H)+: 370 

45 Example 25: production of 1-n-cvclooctvlmethvl-4-piperidvn-3-isopropyl-1 .3-dihvdro-2H-benzimidazol-2-one 

[0405] Isopropyl bromide was used to obtain the captioned compound by the same method as that of Example 13. 

1 H-NMR (CDCI3) 8: 1.25(3H, m), 1. 43-1. 84(20 H, m), 2.02-2. 18(4H, m), 2.43(2H, m), 2.99(2H, m), 4.36(11-1, m), 
so 4.74(1H, quintet, J=6.9Hz), 7.05(2H, m), 7.14(11-1, m), 7.28(1H, m) 
FAB-MS (M+H) + : 384 

Example 26: production of 1-n-cvclooctvlmethvl-4-piperidvn-3-isobutvl-1.3-dihvdro-2H-benzimidazol-2-one 

£5 [0406] Isobutyl iodide was used to obtain the captioned compound by the same method as that of Example 13. 

1 H-NMR (CDCI3) 8: 0.96(6H, d, J=6.6Hz), 1.26(3H, m), 1.42-1. 84(1 4H, m), 2.02-2.28(5H, m), 2.43(2H, m), 
2.99(2H, m), 3.67 (2H, d, J=6.9Hz), 3.34(1 H, m), 6.98(1 H, m), 7.05(2H, m), 7.28(1 H, m) 
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FAB-MS (M+H) + : 398 

Example 27: production of 1-f1-(2-methvlenecvclooc1vlmethvh-4-DiDeridvl1-1 .3-dihvdro-2H-benzimidazol-2-one 
5 (1) Production of 1-[1-(2-oxocyclocK;tylmethyl)-4-^^ 

[0407] 1 N Hydrochloric acid of 1 ml and paraformaldehyde of 40 mg were added to an ethanol 3 ml solution of 4-(2- 
keto-1-benzimidazolinyl)piperidine of 218 mg while cooling with ice, and the solution was controlled to a room temper- 
ature. An ethanol 2 ml solution of cyclooctanone of 155 mg was added thereto, and then the solution was heated and 
70 stirred at 55°C for 2 hours and at 75°C for 16 hours. The reaction solution was condensed, and a saturated sodium 
bicarbonate aqueous solution of 10 ml was added to alkalinize the solution, followed by extracting with ethyl acetate. 
The organic layer was washed with saturated brine and dried on anhydrous sodium sulfate. Then, it was condensed to 
obtain the captioned compound of 330 mg in the form of a yellow oily substance. 

75 1 H-NMR (CDCI 3 ) 6: 1.22-1 .32(1 H, m), 1.38-1.90(1 1H, m), 2.08-2.23(2H, m), 2.31-2.47(5H, m), 2.78(1 H, dd, 

J=12Hz, 8.9 Hz), 2.91-3.04(2H, brm), 3.09(1 H, brd, J=12Hz), 4.27-4.38(1 H, m), 7.01 -7,07(2H, rn), 7.08-7.1 4(1 H, 
m), 7.18-7.24(1 H, m), 9.84(1 H, brs) 
FAB-MS (M+H) + : 356 

20 (2) Production of 1 -[1-(2-hydroxy-2-methylcyclooctylmethyl)-4-piperidyl]-1 ,3-dihydro-2H-benzimidazol-2-one 

[0408] A tetrahydrofuran 2 ml solution of 1-[1-(2-oxocyclooctylmethyl)-4-piperidyl]-1,3-dihydro-2H-benzimidazol-2- 
one of 27 mg was allowed to come down to -76°C, and an ether solution (1 .5M) 0.15 ml of methyl lithium and a lithium 
bromide complex sail was added thereto, followed by stirring for 40 minutes. Water of 5 ml was added, and the solution 
25 was allowed to come up to a room temperature and extracted with ethyl acetate. The organic layer was washed with 
saturated brine and dried on anhydrous sodium sulfate. Then, it was condensed, and the resulting residue was sepa- 
rated and refined by means of silica gel column chromatography (chloroform/methanol = 20/ 1), whereby the captioned 
compound of 23 mg was obtained in the form of a yellow oily substance. 

30 1 H-NMR (CDCI3) 5: 1.34(3H, s), 1.38-1.67(10H, m), 1.76-1 .85(3H, m), 1.91-2.03(2H, m), 2.15-2.31(2H, m), 2.34- 

2.51(2H, m), 2.65(1H, dd, J=13Hz, 4.6 Hz), 2.78(1H, dd, J=13Hz, 5.1 Hz), 3.12(1H, brd, J=11Hz), 3.29(1H, brd, 
J=11Hz), 4.35-4.46(1H, m), 5.9-6.4(1H, br), 6.98-7.10(3H, m), 7.17-7.21(1 H, m), 9.2-9.8(1H, br) 
HR-MS (M+H) + : 372.2633 

35 (3) Production of 1 -[1-(2-methylenecyclooctylmethyl)-4-piperidyl]-1 ,3-dihydro-2H-benzimidazol-2-one 

[0409] Triethylamine of 0.02 ml and methanesulfonyl chloride of 0.5 ml were added to an ethyl acetate 0.5 ml solution 
of 1-[1-(2-hydroxy-2-methylcyclooctylmethyl)-4-piperidyl]-1,3-dihydro-2H-benzimidazol-2-one of 29 mg, and the solu- 
tion was stirred at a room temperature for one hour and 40 minutes. The resulting insoluble matters were filtered off, 
40 and the filtrate was condensed. Then, the residue thus obtained was dissolved in acetonitrile of 0.5 ml. A tetrahydro- 
furan 0.5 ml solution of 1 ,8-diazabicyclo[5.4.0]undecene of 20 mg was added thereto, and the solution was stirred at a 
room temperature for 13.5 hour. Then, the reaction solution was condensed, and the resulting residue was separated 
and refined by means of silica gel column chromatography (ethyl acetate), whereby the captioned compound of 16 mg 
was obtained in the form of a yellow oily substance. 

45 

1 H-NMR (CDCI3) 6: 1.20-1 .90(1 4H, m), 2.03-2.47(7H, m), 3.00-3.10(2H, rn), 4.30-4.40(1H. m), 4.80(1H, s). 
4.87(1 H, s), 7.03-7.1 1(3H, m), 7.26-7.30(1 H ( m), 9.40-9.75(1 H, br) 
FAB-MS (M+H) + : 354 

so Example 28: production of 1-[1-(2-methylcvclooctvlmethvl)-4-DiDeridvl1-1.3-dihvdro-2H-benzimidazol-2-one 

[041 0] 1 0 % Palladium-carbon of 7 mg was added to an ethyl acetate 5 ml solution of 1 -[1 -(2-methylenecyclooctylme- 
thyl)-4-piperidyl)-1 ,3-dihydro-2H-benzimidazol-2-one of 7 mg, and the solution was stirred for 21 .5 hours under hydro- 
gen f bw. The insoluble matters were filtered oft and the filtrate was condensed. Then, the residue thus obtained was 
55 separated and refined by means of silica gel column chromatography (ethyl acetate), whereby the captioned compound 
of 2.5 mg was obtained in the form of an oily substance. 

1 H-NMR (CDCI3) 8: 0.81-0.96(3H, m), 1.20-1 .50(7H, m), 1.53-1.73(3H, m), 1.77-2.0(7H, m), 2.07-2.30(3H, m), 
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2.37-2.50(2H, m), 4.27-4.40(1 H, m), 7.04-7.1 0(2H, m), 7.26-7.30(2H, m), 8.59(1 H, brs) 
FAB-MS(M+H) + :356 

Example 29: production of 1-n-cvclooctvlme1hvl-4-DiDeridvlV3-propyl^.3-dihvdro-2H-benzimidazol-2-one 

[0411] Propyl iodide was used to obtain the captioned compound by the same method as that of Example 13. 

1 H-NMR (CDCI 3 ) 8: 0.98(3H, t, J=7.5Hz), 1 .27(3H, m), 1 .44-1 .80(18H, m), 2.03-2.15(4H, m), 2.42(2H, m), 2.98(2H, 
m), 3.84 (2H, t, J=7.2Hz), 4.36(1 H, m), 6.99(1 H, m), 7.06(2H, m), 7.28(1 H, m) 
10 FAB-MS (M+H) + : 384 

Example 30: production of i-n-(^clooctvlmethvl-4-piperidvn-3-(2-hvdroxvethvn-l.3-dihvdro-2H-benzimidazol-2-one 

[0412] 60 % Sodium hydride of 9 mg was added to a dimethylfbrmamide 3 ml solution of 1-(1-cyclooctylmethyl-4-pip- 
15 eridyl)-1 ,3-dihydro-2H-benzimidazol-2-one of 30 mg obtained in Example 6, and the solution was stirred at a room tem- 
perature for one hour. Then, a dimethylformamide 1 ml solution of t-butyldimethylsilyloxy ethyl bromide of 69 mg was 
added thereto, and the solution was further stirred at a room temperature for 3 hours. The reaction solution was diluted 
with ethyl acetate and washed with water and saturated brine, followed by drying on anhydrous sodium sulfate. Then, 
the solvent was distilled off, and chloroform 3 ml was added to the resulting residue. Subsequently, a 1M tetrabuyl 
20 ammonium f luoride-tetrahydrofuran solution of 0.35 ml was added thereto at a room temperature, and the solution was 
stirred for one hour. The reaction solution was condensed, and the resulting residue was separated and refined by 
means of silica gel column chromatography (chloroform/methanol = 100/1), whereby the captioned compound of 15 mg 
was obtained in the form of a white solid. 

25 1 H-NMR (CDCI3) 8: 1.25(2H, m), 1 .38-1 .83(15H, m), 2.02-2.16(4H, m), 2.43(2H, m). 3.00(2H, m), 3.97(2H, t, 

J=5.4Hz), 4.05(2H. t, J=5.4Hz), 4.35(1H. m), 7.18(3H, m). 7.20(1H, m) 
FAB-MS (M+H) + :386 

Example 31: production of 1-(1-cvclooctvlmethvl-4-piperidvl)-3-methoxvmethvlV1.3<iihvdro-2H-benzimidazol-2-one 

30 

[041 3] Methoxymethyl chloride was used to obtain the captioned compound by the same method as that of Example 

13. 

""H-NMR (CDCI3) 5: 1.26(2H, m), 1.40-1. 82(1 5H, m), 2.04-2. 18(4H, m), 2.44(2H, m), 3.00(2H, m), 3.37(3H, s), 
35 3.46(1 H, m), 5.29(2H, s), 7.07-7. 18(3H, m), 7.29(1 H, m) 

FAB-MS (M+H) + : 386 

Example 32: production of 1-(1-cvclooctvlmethvl-4-piperidvn-3-f2-methoxvethvn-1 .3-dihvdro-2H-benzimidazol-2-one 

40 [041 4] Methoxyethyl bromide was used to obtain the captioned compound by the same method as that of Example 1 3. 

1 H-NMR (CDCI3) 8: 1.25(2H, m), 1.40-1. 82(1 5H, m), 2.02-2.18(4H, m), 2.43(2H, m), 3.00(2H, m). 3.34(3H, s), 
3.68(2H, t, J=5.7Hz), 4.05(2H, t, J=5.7Hz), 4.35(1 H, m), 7.08(3H, m), 7.28(1 H, m) 
FAB-MS (M+H) + : 400 

45 

Example 33: production of 1-n-cvclooctvlmethvl-4-piperidyl)-3-(2<iimethylaminoethvl)-1 .3-dihvdro-2H-benzimidazol-2- 
one dihydrochloride 

[0415] Dimethylaminoethyl chloride hydrochloride was used to obtain the captioned compound by the same method 
so as that of Example 15/ 

1 H-NMR (DMSO-de) 8: 1.30-1. 92(1 5H, m), 2.83(3H, s), 2.85(3H, s), 2.95(2H, m), 2.34(2H, m), 3.40(2H, t, 
J=6.3Hz), 3.56-3.72(6H, m), 4.24(2H. t, J=6.3Hz), 4.59(1 H, m), 7.10(2H, m), 7.36(1 H, m), 7.82(1 H, m), 10.52(2H, 
br) 

55 FAB-MS (M+H) + : 412 
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Example 34: production of T^n-cvclooctvlmethvl^^ 
one dihydrochloride 

[041 6] Diethylaminoethyl bromide hydrobromide was used to obtain the captioned compound by the same method as 
5 that of Example 15. 

^-NMR (DMSO-d 6 ) 8: 1.21(6H, t, J=7.2Hz), 1.30-1.92 (15H, m), 2.92(4H, m), 3.06-3.55(1 OH, m), 3.60(2H, m), 
4.27(2H, t, J=6.6Hz), 4.59(1 H, m), 7.10(1 H, m), 7.41(1 H, m) 7.80(1 H, m), 10.46(1 H. br), 10.70(1 H, br) 
FAB-MS (M+H) + : 440 

w 

Example 35: production of 1-[(3RS.4RS)-1-cyclooctvlmethyl-3-methvl-4-piperidvl1-1.3-dihvdro-2H-benzimidazol-2-one 

(1) Production of 1-benzyl-3-methyl-4-aminopiperidine 

75 [041 7] Ammonium acetate of 1 .9 g and sodium cyanoborohydride of 31 0 mg were added to a methanol 20 ml solution 
of 1-benzyl-3-methyl-4-piperidone of 500 mg, and the solution was stirred at a room temperature for 5 hours. The reac- 
tion solution was diluted with ethyl acetate and washed with 1N sodium hydroxide, followed by drying on anhydrous 
sodium sulfate. Then, the solvent was distilled off, whereby the captioned compound of 470 mg was obtained in the 
form of an oily substance. 

20 

(2) Production of (3RS,4RS)-3-methyl-4-(2-nitrophenylamino)-1-benzylpiperidine 

[0418] Sodium carbonate 245 mg and potassium iodide of 20 mg were added to a cyclohexanol 5 ml solution of 1- 
benzyl-3-methyl-4-aminopiperidine of 470 mg and 2-fluoronitrobenzene of 325 mg, and the solution was heated and 

25 stirred at 150°C for 4 hours. The reaction solution was allowed to come down to a room temperature and diluted with 
ethyl acetate. It was washed with water and saturated brine and dried on anhydrous sodium sulfate. Then, the solvent 
was distilled off, and the resulting residue was separated and refined by means of silica gel column chromatography 
(ethyl acetate/hexane = 1/10), whereby obtained were the captioned compound (3RS,4RS)-3-methyl-4-(2-nitrophe- 
nylamino)-1-benzylpiperidine of 287 mg in the form of a yellow oily substance and (3RS,4SR)-3-methyl-4-(2-nitrophe- 

30 nylamino)-1-benzylpiperidine of 218 mg in the form of a yellow oily substance. 

(3) Production of 1-[(3RS,4RS)-1-benzyl-3-methyl-4-piperidyl]-1 ,3-dihydro-2H-benzimidazol-2-one 

[0419] (3RS,4RS)-3-methyl-4-(2-nitropheny1amino)-1 -benzylpiperidine of 285 mg was dissolved in a methanol 10 ml- 
35 chloroform 1 ml mixed solvent, and 10 % palladium-carbon of 80 mg was added thereto. The solution was stirred at an 
atmospheric pressure and a room temperature for 4 hours under hydrogen atmosphere. The reaction solution was fil- 
tered through celite, and then the filtrate was condensed. Subsequently, the resulting residue was dissolved in chloro- 
form of 10 ml, and carbonyldiimidazole of 220 mg was added thereto. The solution was stirred at a room temperature 
for 15 hours. The reaction solution was condensed, and the resulting residue was separated and refined by means of 
40 silica gel column chromatography (chloroform/methanol = 100/1), whereby the captioned compound of 155 mg was 
obtained in the form of a white solid. 

(4) Production of (3RS,4RS)-4-(2-keto-1-benzimidazolinyl)-3-methylpiperidine 

45 [0420] 1-[(3RS,4RS)-1-benzyl-3-methyl-4-piperidyl]-1 ,3-dihydro-2H-benzimidazol-2-one of 150 mg was dissolved in 
a mixed solvent of methanol 5 ml and chloroform 3 ml, and 20 % palladium hydroxide of 50 mg was added thereto. The 
solution was stirred at 3 atm and a room temperature for 12 hours under hydrogen atmosphere. The reaction solution 
was filtered through celite, and the solvent in the filtrate was distilled off, whereby the captioned compound of 140 mg 
was obtained in the form of a white solid. 

50 

(5) Production of 1-[(3RS.4RS)-1-cyclooctylmethyl-4-piperidyl]-1,3-dihydro-2H-benzimidazol-2-one 

[0421] (3RS,4RS)-4-(2-keto-1-benzimidazolinyl)-3-methylpiperidine and cyclooctanecarbaldehyde were used to 
obtain the captioned compound by the same method as that of Example 3. 

55 

1 H-NMR (CDCI 3 ) 8: 0.76(3H, d, J=6.6Hz). 1.26(2H, m), 1 .45-1 .82(1 4H, m), 2.13(41-1, m), 2.42(1 H, m), 2.55(1 H, m), 
2.99(2H. m), 3.98(1 H, m), 7.07(3H, m) ( 7.25(1 H, m), 8.48(1 H, brs) 
FAB-MS (M+H) + : 355 
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Example 36: production of 1-ff3RS.4SR)-1-cvclooclvlmethvl-3-methvl-4-piperidvl]-1 .3-dihvdro-2H-benzimidazol-2-one 

[0422] (3RS,4SR)-3-methyl-4-(2-nitrophenylamino)-1 -benzylpiperidine obtained in Example 35 (2) was used to obtain 
the captioned compound by the same methods as those of Example 35 (3), (4) and (5). 

^-NMR (CDCI 3 ) 6: 1.16(3H,d, J=7.2Hz), 1 .45-1 .80(14H, m), 2.04(3H, m), 2.28(2H, m), 2.76(1 H, m), 3.03(2H t m), 
4.46(1 H, m), 7.05(3H, m), 7.20(1 H, m), 8.31 (1H, brs) 
FAB-MS (M+H) + : 355 

10 Example 37: production of 1-[(3RS.4RS)-1-cycloo(^vlmethyl-3-ethoxvcarbonvl-4-piperidvi]-1.3<iihydro-2H-benzimida- 
zol-2-one 

(1) Production of 1-cyclooctylmethyl-3-ethoxycarbonyl-4-piperidone 

75 [0423] Sodium triacetoxyborohydride of 1 000 mg was added to a tetrahydrofuran 25 ml solution of 3-ethoxycarbonyl- 
4-piperidone hydrochloride of 500 mg and cyclooctanecarbaldehyde of 420 mg, and the solution was stirred at a room 
temperature for 13 hours. The reaction solution was diluted with ethyl acetate and washed with a saturated sodium 
bicarbonate aqueous solution and saturated brine, followed by drying on anhydrous sodium sulfate. Then, the solvent 
was distilled off, and the resulting residue was separated and refined by means of silica gel column chromatography 

20 (ethyl acetate/hexane » 30/1), whereby the captioned compound of 325 mg was obtained in the form of a colorless 
solid. 

(2) Production of (3RS,4RS)-1-cyclooctylmethyl-3-ethoxycarbonyl-4-(2-nitrophenylamino)piperidine 

25 [0424] Ammonium acetate of 523 mg and sodium cyanoborohydride of 85 mg were added to a methanol 1 0 ml solu- 
tion of 1-cyclooctylmethyl-3-ethoxycarbonyl-4-piperidone of 200 mg, and the solution was stirred at a room temperature 
for 3 hours. The reaction solution was diluted with ethyl acetate and washed with 1N sodium hydroxide, followed by dry- 
ing on anhydrous sodium sulfate. Then, the solvent was distilled off, and the resulting residue was dissolved in 
cyclohexanol of 1 ml. 2-Fluoronitrobenzene of 1 16 mg, sodium carbonate of 88 mg and potassium iodide of 10 mg were 

30 added thereto, and the solution was heated and stirred at 150°C for 17 hours. The reaction solution was allowed to 
come down to a room temperature and diluted with ethyl acetate. It was washed with saturated brine and dried on anhy- 
drous sodium sulfate. Then, the solvent was distilled off, and the resulting residue was separated and refined by means 
of silica gel column chromatography (ethyl acetate/hexane = 10/1) and preparative thin layer chromatography 
[Kiselgel™ 6OF254, Art 5744 (manufactured by Merck Co., Ltd.); ethyl acetate/hexane = 2/1], whereby obtained were the 

35 captioned compound of 67 mg in the form of a yellow oily substance and an isomer (3RS,4SR)-1-cyclooctylmethyl-3- 
ethoxycarbonyl-4-(2-nitrophenylamino)piperidine of 30 mg in the form of a yellow oily substance. 

(3) Production of 1-[(3RS,4RS)-1-cyclooctylmethyl-3-ethoxycarbonyl-4-piperidyl]-1 ,3-dihydro-2H-benzimidazol-2-one 

40 [0425] (3RS,4RS)-1 -cycloc<rtylmethyl-3-ethoxycarbonyl-4-(2-nitrophenylamino)piperidine was used to obtain the cap- 
tioned compound by the same method as that of Example 35 (3). 

1 H-NMR (CDCI3) 5: 0.96(3H f t, J=7.5Hz), 1.25(2H, m), 1.44-1 .83(1 4H, m), 2.16(3H. m), 2.25(1H, t, J=11.7Hz), 
2.56(1 H, m), 3.00(1 H, m), 3.19(1H, m), 3.64(1 H, m), 3.90(2H, m), 4.40(1 H, m), 7.05(3H, m), 7.16(1 H, m), 8.40(1 H, 
45 brs) 

FAB-MS (M+H) + : 414 

Example 38: production of 1-[f3RS.4SRV1-cvclooctvlmethvl-3-ethoxvcarbonvl-4-piDeridvl1-1.3-dihvdro-2l-l-benzimida- 
zol-2-one 

so 

[0426] (3RS,4SR)-1 -cyclooctylmethyl-3-ethoxycarbonyl-4-(2-nitrophenylamino)piperidine obtained in Example 37 (2) 
was used to obtain the captioned compound by the same method as that of Example 35 (3). 

1 H-NMR(CDCI 3 ) 5: 1.09(3H, t J=7.2Hz), 1.21(2H, m), 1.42-1.75(14H, m). 1.99(1H, m). 2.10(1H, m). 2.17(2H. m), 
55 2.38(1 H, m), 3.06(1 H, m), 3.28(1 H. m), 3.34(1 H, m), 3.98(2H. m). 4.36(1 H, m), 7.02(3H. m). 7.53(1 H. m). 8.10(1 H, 
brs) 

FAB-MS(M+H) + :414 
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Example 39: production of i i-F(3R'S 4'R'SM-cvclooc1ylmethvi-'3 - ^ 
zol-2-one 

[0427] Lithium aluminum hydride of 3 mg was added to a tetrahydrofuran 2 ml solution of 1 -[(3RS,4RS)-1 -cyclooctyl- 
s methyl-3-ethoxycarbonyl-4-piperidyl]-1,3<lihydro-2H-ben2imida20l-2-one of 12 mg, and the solution was stirred at a 
room temperature for one hour. Ethyl acetate of 1 ml was added to the reaction solution, and it was stirred for 5 minutes. 
Then, the reaction solution was diluted with ethyl acetate and washed with water and saturated brine, followed by drying 
on anhydrous sodium sulfate. Then, the solvent was distilled off, and the resulting residue was separated and refined 
by means of silica gel column chromatography (chloroform/methanol = 30/1 ), whereby the captioned compound of 5 mg 
w was obtained in the form of a colorless solid. 

1 H-NMR(CDCI 3 ) 8: 1.25(2H, m), 1.35-1 .90(1 5H, m), 2.05-2.30(4H, m), 2.36(1 H, m), 2.62(1 H, m), 3.03(2H, m), 
3.38(2H, m), 4.38(1 H, m), 7.08(3H, m), 7.30(1 H, m), 9. 18(1 H, brs) 
FAB-MS(M+H) + : 372 

15 

Example 40: production of 1-r(3RS.4SRV1-cvclooctvlmethvl-3-hvdroxvmethvl-4-piperidvn-1 .3-dihydro-2H-benzimida- 
zol-2-one 

[0428] 1 -[(3RS,4SR)-1 -cyclooctylmethyl-3-ethoxycarbonyl-4-piperidyl]-1 ,3-dihydro-2H-benzimidazol-2-one was used 
20 to obtain the captioned compound by the same method as that of Example 39. 

1 H-NMR (CDCI 3 ) 6: 1 .10-1 .90(18H, m), 2.04(1 H, m), 2.15(21-1, m), 2.61 (1H, m),3.15(2H, m), 3.38(1 H, m), 3.92(1 H, 
m), 4.70(1H. m), 7.08(3H, m), 7.87(1H, m), 9.21(11-1, brs) 
FAB-MS (M+H) + : 372 

25 

Example 41 : production of 1-[(3RS.4RSM -cvclooctvlmethvl-3-ethoxvcarbonvl-4-piperidvn-3-ethvl-1 .3-dihvdro-2H-ben- 
zimidazol-2-one 

[0429] 1 -[(3RS,4RS)-1 -cyclooctylmethyl-3-ethoxycarbonyl-4-piperidyl]-1 ,3-dihydro-2H-benzimidazol-2-one and ethyl 
30 iodide were used to obtain the captioned compound by the same method as that of Example 13. 

1 H-NMR (CDCI3) 8: 0.91(3H, t, J=7.2Hz), 1.25(2H, m), 1.32(3H, t, J=7.2Hz), 1.42-1 .80(1 3H, m), 2.17(4H, m), 
2.26(11-1, t, J=11.4Hz), 2.58(1H, m), 2.99(1H, m), 3.18(1H, m), 3.66(1H, m). 3.86 (2H, q, J=7.2Hz), 3.91(2H, q, 
J=7.2Hz), 4.39(1 H, m), 6.98(1 H, m). 7.06(2H, m), 7.16(1H, m) 
35 FAB-MS (M+H) + : 442 

Example 42: production of 1-f(3RS.4RSV1-cvclooctvlmethvl-3-hvdroxv^ 
zimidazol-2-one 

40 [0430] 1 -[(3RS,4RS)-1 -cyclooctylmethyl-3-ethoxycarbonyl-4-piperidyI]-3-ethyl-l ,3-dihydro-2H-benzimidazol-2-one 
was used to obtain the captioned compound by the same method as that of Example 39. 

1 H-NMR (CDCI3) 8: 1.24(2H, m), 1.34(3H, t, J = 7.2 Hz), 1.40-1 .78(1 3H, m), 1.89(1H, m), 2.04-2.33(6H, m), 
2.61 (1H, m). 3.00(2H, m), 3.34(2H, m), 3.96(2H, m), 4.39(1 H, m), 7.08(3H, m), 7.32(1 K m) 
45 FAB-MS (M+H) + : 400 

[0431] Optical resolution of 1-[(3RS,4RS)-1-cyclooctylmethyi-3-hydroxymethyl-4-piperidyl]-3-ethyl-1,3-dihydro-2H- 
benzimidazol-2-one obtained above was carried out using an optical resolution column (CHIRALPAK AD column man- 
ufactured by Daicel Co., Ltd.; 0.1 % diethylamine, hexane/isopropyi alcohol = 800/200), and obtained were a compound 
50 called a (3R*, 4R*) body of the captioned compound, [a] D 20 -6.20° (c = 1 .000, 0.1 N HCI) (in the form of hydrochloride) 
for the sake of convenience from the former fraction and a compound called a (3S*. 4S*) body of the captioned com- 
pound. [ct] D 20 +6.40° (c = 1 .000, 0. 1 N HCI) (in the form of hydrochloride) for the sake of convenience from the latter frac- 
tion. 

55 Example 43: production of 1-[(3RS.4RS)-1-cvclooctvlmethvl-3^ 
benzimidazol-2-one 

[0432] 1-[(3RS,4RS)-1-cyclooctylmethyl-3-eth^ and pro- 
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pyl iodide were used to obtain the captioned compound by the same method as that of Example 13. 

"•H-NMR (CDCI 3 ) S: 0.91(3H t t, J=7.1Hz), 0.95(3H, t J=7.4Hz), 1.22(2H, m), 1 .40-1 .80(1 6H, m), 2.16(3H, m), 
2.26(1 H, t, J=1 1.4Hz), 2.58(1 H, m), 2.98(1 H, m), 3.16(1 H, m), 3.67(1 H, m), 3.83 (2H, t, J=7.4Hz), 3.86(2H, q, 
5 J=7.1Hz), 4.39(1H, m), 6.96(1 H, m), 7.05(2H, m), 7.15(1H, m) 

FAB-MS (M+H) + : 456 

Example 44: production of 1-[( 3 RS.4RSM -cvdooctylmethvl-3-hvdroxvmethvl-4-piperidvl]*3 -propyl- 1 .3-dihvdro-2H- 
benzimidazol-2-one 

10 

[0433] 1-[(3RS,4RS)-1-cyclooctylmethyl-3-ethoxycarbonyl-4-piperidyl]-3-propyl-1 ,3-dihydro-2H-benzimidazol-2-one 
was used to obtain the captioned compound by the same method as that of Example 39. 

1 H-NMR(CDCI 3 ) 6: 0.96(3H, t, J=7.2Hz), 1.24(2H, m), 1 .40-1. 92(1 8H, m), 2.16(3H, m), 2.26(1H, m), 2.60(1H, m), 
15 3.00(2H, m), 3.33(2H, m), 3.87(2H, t, J=7.2Hz), 4.39(1 H, m), 7.06(3H, m), 7.31 (1H, m) 

FAB-MS (M+H) + : 414 

[0434] Optical resolution of 1-[(3RS,4RS)-1-cyclcK><^ylmethyl-3-hydroxymethyl-4-piperidyl]-3-propyl-1 1 3-dihydro-2H- 
benzimidazol-2-one obtained above was carried out using an optical resolution column (CHIRALPAK AD column man- 
20 ufactured by Daicel Co., Ltd.; 0.1 %diethylamine 1 hexane/isopropyl alcohol = 800/200), and obtained were a compound 
called a (3R*,4R*) body of the captioned compound for the sake of convenience from the former fraction and a com- 
pound called a (3S*. 4S*) body of the captioned compound for the sake of convenience from the latter fraction. 

Example 45: production of 1-rf3RS.4RS)-1-(bicvclo[4.4.01dec-2-yl-methvl)-3-hvdroxymethvl-4-piperidvn-1 .3-dihvdro- 
25 2H-benzimidazol-2-one 

(1) Production of 1-[(3RS,4RS)-1-benzyl-3-ethoxycarbonyl-4-piperidyl]-1,3-dihydro-2H-benzimidazol-2-one 

[0435] 1-Benzyl-3-ethoxycarbonyl-4-piperidone was used to obtain the captioned compound by the same methods 
30 as those of Example 37 (2) and (3). 

(2) Production of 1-[(3RS,4RS)-3-ethoxycarbonyl-4-piperidyQ-1,3-dihydro-2H-benzimidazol-2-one 

[0436] 1 -[(3RS,4RS)-1 -benzyl-3-ethoxycarbonyl-4-piperidyl]-1 ,3-dihydro-2H-benzimidazol-2-one was used to obtain 
35 the captioned compound by the same method as that of Reference Example 2 (3). 

(3) Production of 1 -[(3RS,4RS)-1 -(bicyclo[4.4.0]dec-2-ylmethyl)-3-ethoxycarbonyl-4-piperidyl]-1 ,3-dihydro-2H-benzimi- 
dazot-2-one 

40 [0437] 1-[(3RS,4RS)-3-ethoxycarbonyl-4-piperidyl]-1 ,3-dihydro-2H-benzimidazol-2-one and bicyclo[4.4.0]decane-2- 
carbaldehyde were used to obtain the captioned compound by the same method as that of Example 3. 

(4) Production of 1-[(3RS,4RS)-1-(bicyclo[4.4.0]dec-2-ylme^ 
dazol-2-one 

45 

[0438] 1-[(3RS,4RS)-1-(bicyclo[4.4.0]dec-2-ylmeth^^ 

one was used to obtain the captioned compound by the same method as that of Example 39. 

1 H-NMR (CDCI3) 6: 0.80-1.04(41-1, m), 1 .06-2.72(21 H, m), 2.92-3.18(2H, m), 3.39(2H, s), 4.30-4.43(1H, m), 7.03- 
50 7.34(4H,m), 9.10(1 H,s) 

FAB-MS (M+H) + : 398 

Example 46: production of 1 -[(3RS.4RSV1-cvclononvlmethyl-3-hvdroxvmethvl-4-piperidvr|-1.3-dihvdro-2H-benzimida- 
zol-2-one 

55 

(1) Production of 1-[(3RS,4RS)-1-cyclononylmethyl-3-ethoxycarbonyl -4-piperidyl]-1,3-dihydro-2H-benzimidazol-2-one 
[0439] 1-[(3RS,4RS)-3-ethoxycarbonyl-4-piperidyI]-1,3-dihydro-2H-benzimidazol-2-one obtained in Example 45 (2) 
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and cyclbnonanecafbaldehyde were used to o15tairVtrie~capti6l^ same method as that of Example 3. 

(2) Production of 1-[(3RS,4RS)-1-cyclononylmethyl-3-hydroxymethyl-4-piperidyl]-1 ,3-dihydro-2H-benzimidazol-2-one 

s [0440] 1 -[(3RS,4RS)-1 -cyclononylmethyl-3-ethoxycarbonyl-4-piperidyl]-1 ,3-dihydro-2H-benzimidazol-2-one was 
used to obtain the captioned compound by the same method as that of Example 39. 

1 H-NMR(CDCI 3 ) 6: 0.78-0.92(4H, m), 1.08-2.40(1 9H, m), 2.51-2.68(1H, m), 3.03(2H, m), 3.38(2H, s). 4.24- 
4.43(2H, m), 7.04-7.34(4H t m), 8.46(1 H, br) 
to FAB-MS(M+H) + : 386 

Example 47: production of 1 -[l-cvclooctylmethvl-3.3-bis(hvdroxvmethvn-4-piperidvll-l ,3-dihvdro-2H-ben2imida2ol-2- 
one hydrochloride 

75 (1) Production of 1 -benzyl -3, 3-brs(hydroxymethyl)-4-piperidone 

[0441] 1-Benzyl-4-piperidone of 0.96 g was dissolved in tetrahydrofuran of 10 ml, and 35 % formaldehyde of 0.6 ml 
was added thereto. This was cooled with ice, and an aqueous solution 20 ml of potassium carbonate 104 mg was added 
thereto. Then, the solution was stirred for 2.5 hours. The reaction solution was extracted with ethyl acetate, and the 
20 organic layer was washed with saturated brine and dried on anhydrous sodium sulfate. Then, the solvent was distilled 
off, and the resulting residue was separated and refined by means of silica gel column chromatography (ethyl ace- 
tate/hexane = 3/1), whereby the captioned compound of 266 mg was obtained in the form of colorless crystal. 

(2) Production of 1 -benzyl -3 ,3-bis[(methoxymethyloxy)methyl]-4-piperidone 

25 

[0442] 1-Benzyl-3,3-bis(hydroxymethyl)-4-piperidone of 259 mg was dissolved in methylene chloride of 4 ml, and 
methoxymethyl chloride of 0.18 ml and diisopropylethylamine of 0.45 ml were added at 0°C under nitrogen atmosphere, 
followed by stirring at a room temperature for 1 1 hours. The reaction solution was diluted with ethyl acetate and washed 
with water and saturated brine, followed by drying on anhydrous sodium sulfate. Then, the solvent was distilled off, and 
30 the resulting residue was separated and refined by means of silica gel column chromatography (ethyl acetate/hexane 
= 1/3), whereby the captioned compound of 236 mg was obtained in the form of a colorless oily substance. 

(3) Production of l-benzyl-S^-bisKmethoxymethyloxyJmethyQ^^-nitrophenylaminoJpiperidine 

35 [0443] 1 -Benzyl-3,3-bis[(methoxymethyloxy)methyl]-4-piperidone was used to obtain the captioned compound by the 
same methods as those of Example 35 (1) and (2). 

(4) Production of 1 -[1-cyclooctylmethyl-3,3-bis[(methoxymethyloxy)methyl]-4-piperidyl]-1 ,3-dihydro-2H-benzimidazol- 
2-one 

40 

[0444] l-Benzyl-3,3-bis[(methoxymethyloxy)methyr]-4-(2-nitrophenylamino)piperidine was used to obtain the cap- 
tioned compound by the same methods as those of Example 35 (3), (4) and (5). 

(5) Production of 1-[1-cyclooctyl methyl -3, 3-bis(hydroxym ethyl) -4-piperidy I] -1 ,3-dihydro-2H-benzimidazol-2-one 

45 

[0445] 1 -[1 -Cyclooctyl methyl -3, 3-bis[(methoxymethyloxy)methy I] -4-piperidy I]- 1 ,3-dihydro-2H-benzimidazol-2-one of 
7 mg was dissolved in tetrahydrofuran of 0.2 ml, and 6N hydrochloric acid of 2 ml was added thereto, followed by stirring 
at 60°C for 4 hours. The reaction solution was condensed to obtain the captioned compound of 9 mg in the form of 
colorless powder. 

50 

1 H-NMR (D 2 0) 5: 1 .32-1. 79(1 7H, m), 1.95-2.14(4H, m), 3.00-3.06(2H, br), 3.14-3.78(9H, m), 7.07-7.31(4H, m) 
FAB-MS (M+H) + : 402 
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Example 48: production of 1-ri-cvclooctvlmethvl-3.3-bis(hvdroxvnriethvl>-4'PipericlvlV3-ethvl-1 .3-dihvdro-2H-benzimi- 
c;azQl-2-p ne 

(1) Production of l-[l-cyclooctylmethyl-3,3-bis[(^ 
5 idazol-2-one 

[0446] 1 -[1 -Cyclooctyimethyl-3 l 3-bis[(methoxymethyloxy)methyl]-4-pipe , 3 -dihydro-2H-benz imidazol-2 -one 
obtained in Example 47 (4) and ethyl iodide were used to obtain the captioned compound by the same method as that 
of Example 13. 

10 

(2) Production of 1 -[1 -cyclooctylmethyl-3,3-bis(hydroxymethyl)-4-piperidyl]-3-ethyl-1 ,3-dihydro-2H-benzimidazol-2-one 

[0447] 1 -[1 -Cyclooctylmethyl-3,3-bis[(methoxymethyloxy)methyl]-4-piperidyl]-3-ethyl-l ,3<lihydro-2H-benzimidazol-2- 
one was used to obtain the captioned compound by the same method as that of Example 47 (5). 

15 

1 H-NMR (CD 3 OD) 6: 1.31(3H, t, J=7.2Hz), 1.36-1.87 (15H, m), 1 .96-2.04(1H, m), 2.17-2.25(1H, m), 3.05(2H, brd, 
J=7.8Hz), 3.13-3.35(2H, m), 3.52-3.62(4H, m), 3.65-3.82(2H, m), 3.93-4.03(2H, m) ( 7.10-7.27(3H, m), 7.72- 
7.75(1 H, m) 
FAB-MS (M+H) + :430 

20 

Example 49: production of 1-[f2RS.4RSV1-cvclooctvlmethvl-2-hvdroxvmethvl-4-piperidvl1-3-ethvl-1.3-dihvdro-2H-ben- 
zimidazol-2-pne 

(1) Production of 1 -benzyl -6-methoxycarbonyl-1,6-dihydro-4(5H)-pyridinone 

25 

[0448] A molecular sieve 3A of 4 g was added to a tetrahydrofuran 40 ml solution of methyl 2-hydroxy-2-methoxyac- 
etate of 480 mg under nitrogen atmosphere, and benzylamine of 0.44 ml was further added thereto, followed by stirring 
at a room temperature for 1 .5 hour. Insoluble matters were filtered off from the reaction solution, and trans-1 -methoxy- 
3-trimethylsilyloxy-1 ,3-butadiene of 2.6 ml was added to the filtrate. Then, a 1 .0M zinc chloride-ether solution of 4.0 ml 
30 was dropwise added, and the solution was stirred at a room temperature for 4 hours. A saturated sodium bicarbonate 
aqueous solution was added to the reaction solution, and it was extracted with ethyl acetate. The organic layer was 
washed with saturated brine and dried on anhydrous sodium sulfate. Then, the solvent was distilled off, and the result- 
ing residue was separated and refined by means of silica gel column chromatography (ethyl acetate/hexane = 1/3 to 
2/1), whereby the captioned compound of 422 mg was obtained in the form of a yellow oily substance. 

35 

(2) Production of 1-benzyl-4-hydroxy-2-hydroxymethylpiperidine 

[0449] A methanol-tetrahydrofuran (1 : 1) 6 ml solution of 1 -benzyl-6-methoxycarbonyl-1 ,6-dihydro-4(5H)-pyridinone 
of 212 mg was cooled with ice under nitrogen atmosphere, and sodium borohydride of 342 mg was added thereto, fol- 
40 lowed by stirring at a room temperature for 14 hours. Lithium chloride of 1 75 mg was added to the reaction solution, and 
6 hours later, lithium chloride of 125 mg was added, followed by further stirring for 3 days. The reaction solution was 
cooled with ice, and water was added thereto. Then, it was extracted with ethyl acetate. The organic layer was washed 
with saturated brine and dried on anhydrous sodium sulfate. Then, the solvent was distilled off to obtain the crude prod- 
uct of the captioned compound of 204 mg. 

45 

(3) Production of 1 -benzyl -2-(tert-butyldimethylsilyloxy methyl) -4-hydroxypiperidine 

[0450] The crude product 204 mg of 1-benzyl-4-hydroxy-2-hydroxymethylpiperidine obtained above was dissolved in 
methylene chloride of 4 ml, and tert-butyldimethylsilyl chloride of 149 mg, triethylamine of 0.14 ml and 4-dimethylami- 
so nopyridine of 1 1 mg were added thereto, followed by stirring at a room temperature for 18 hours. Water was added to 
the reaction solution, and it was extracted with chloroform. The organic layer was washed with saturated brine and dried 
on anhydrous sodium sulfate. Then, the solvent was distilled off, and the resulting residue was separated and refined 
by means of silica gel column chromatography (ethyl acetate/hexane = 1/2 to 2/1), whereby the captioned compound 
of 126 mg was obtained in the form of a colorless oily substance. 

55 

(4) Production of (2RS,4RS)- and (2RS,4SR)-4-azido-1-benzyl-2-(tert-butyldimethylsilyloxymethyl)piperidine 

[0451 ] A tetrahydrofuran 4 ml solution of 1 -benzyl-2-(tert-butyldimethylsilyloxymethyl)-4-hydroxypiperidine of 1 23 mg 
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was cooled with ice, and triphenylphosphine of 146 mg. diph^nyiphdspHoryl azide of "071 2 rngand diisopropyl azocar- 
boxylate of 0.12 ml were added in order thereto under nitrogen atmosphere, followed by stirring at a room temperature 
for one hour. The reaction solution was cooled with ice, and a saturated sodium bicarbonate aqueous solution and 
water were added thereto. Then, it was extracted with ethyl acetate. The organic layer was washed with saturated brine 
5 and dried on anhydrous sodium sulfate. Then, the solvent was distilled off, and the resulting residue was separated and 
relined by means ol silica gel column chromatography (ethyl acetate/hexane = 1/6), whereby obtained were the 
(2RS.4SR) body 40 mg of the captioned compound in the form of a colorless oily substance and the (2RS.4RS) body 
85 mg of the captioned compound in the form of a yellow oily substance. 

io (5) Production of (2RS,4RS)-1-ben2yl-2-(tert-butyldimethylsilyloxymethyl)-4-(2-nitrophenylamino)piperidine 

[0452] (2RS,4RS)-4-a2ido-l-ben2yl-2-(tert-butyldimethylsilyloxymethyl)piperidine of 82 mg was dissolved in water- 
tetrahydrofuran (1 : 10) of 3 ml, and triphenylphosphine of 61 mg was added thereto, followed by stirring at 85°C for 4 
hours. The reaction solution was condensed, and the resulting residue was used to obtain the captioned compound by 
is the same method as that of Example 35 (2). 

(6) Production of 1-[(2RS,4RS)-1-ben2yl-2-(tert-butyldimethylsilyloxymethyl)-4-piperidyl]-1 ,3-dihydro-2H-benzimidazol- 
2-one 

20 [0453] (2RS,4RS)-1 -benzyl-2-(tert-butyldimethylsilyloxymethyl)-4-(2-nitrophenylamino)piperidine was used to obtain 
the captioned compound by the same method as that of Example 35 (3). 

(7) Production of 1 -[(2RS,4RS)-2-(tert-butyldimethylsilyloxymethyl)-1 -cycloocty I methyl -4-piperidyl]-1 ,3-dihydro-2H- 
benzimidazol-2-one 

25 

[0454] 1 -[(2RS.4RS)-1 -benzyl-2-(tert-butyldimethylsilyloxymethyl)-4-piperidyl]-1 ,3-dihydro-2H-benzimidazol-2-one of 
22 mg was dissolved in methanol of 20 mg, and 10 % palladium-carbon was added thereto to react them at a hydrogen 
pressure of 4 kg/cm 2 for 22 hours. The reaction solution was filtered through celite, and a residue obtained by condens- 
ing the filtrate was used to obtain the captioned compound by the same method as that of Example 35 (5). 

30 

(8) Production of 1 -[(2RS,4RS)-2-(tert-butyldimethylsilyloxymethyl)-1 -cyclooctylmethyl-4-piperidyl]-3-ethyl-1 ,3-dihydro- 
2H-benzimidazol-2-one 

[0455] 1-[(2RS,4RS)-2-(tert-buty1dimethylsilyloxy 
35 zol-2-one and ethyl iodide were used to obtain the captioned compound by the same method as that of Example 13. 

(9) Production of 1 -[(2RS,4RS)-1 -cycloocty Im ethyl -2 -hydroxymethyl-4-piperidy I] -3 -ethy 1-1 ,3<Jihydro-2H-benzimidazol- 

2- one 

40 [0456] A 1.0M tetrabutylammonium fluoride-tetrahydrofuran solution 0.05 ml was added to a tetrahydrofuran 2 ml 
solution of 1-[(2RS,4RS)-2-(tert-biJtyldimethylsilyloxym 

benzimidazol-2-one of 2 mg, and the solution was stirred at a room temperature for one hour. A saturated sodium bicar- 
bonate aqueous solution was added to the reaction solution, and it was extracted with chloroform. The organic layer 
was washed with saturated brine and dried on anhydrous sodium sulfate. Then, the solvent was distilled off, and the 
45 resulting residue was separated and refined by means of preparative thin layer chromatography [Kiselgel™ 6OF254, Art 
5744 (manufactured by Merck Co., Ltd.); chloroform / methanol = 20/1], whereby the captioned compound of 1.3 mg 
was obtained in the form of a colorless solid. 

1 H-NMR (CDCI3) 8: 1.32(3H, t, J=7Hz), 1 .45-1 .78(1 5H, brm), 1 .82-1 .92(1 H, m), 1 .92-2.12(1 H, m), 2.80-2.90(1 H, 
so m), 2.95-3.10(2H, m), 3.18-3.44(2H, m), 3.60-3.69(2H, m), 3.78-3.98(4H, m), 4.27-4.46(1H, m), 7.01-7.17(4H, m) 

FAB-MS (M+H) + : 400 

Example 50: production of 1-[(3RS.4RS)-1-cvclooctvlmethvl-3-methoxvmeth^-4-piperdvl]-3-ethyl-1.3-dihvdro-2H-ben- 
zimiclazQl-2-Qne 

55 

[0457] 60 % Sodium hydride of 4 mg was added to a dimethylformamide solution of 1 -[(3RS,4RS)-1 -cyclooctylmethyl- 

3- hydroxymethyl-4-piperidyQ-3-ethyl-1,3-dihydro-2H-benziinidazol-2-one of 28 mg, and the solution was stirred at a 
room temperature for 30 minutes. Then, methyl iodide of 45 \i\ was added thereto, and the solution was further stirred 
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at a room temperature for 2 hours. The reaction solution was diluted with ethyl acetate and washed with water and sat- 
urated brine, followed by drying on anhydrous sodium sulfate. Then, the solvent was distilled off, and the resulting res- 
idue was separated and refined by means of silica gel column chromatography (ethyl acetate/hexane =1/4), whereby 
the captioned compound of 4 mg was obtained in the form of a colorless solid. 

1 H-NMR (CDCI 3 ) 5: 0.80-0.93(1H, m), 1 .18-1 .39(6H, m), 1 .40-1 .88(13H, m), 1.88-2.19(4H, m), 2.42-2.83(2H, m), 
2.94-3.20(6H, m), 3.90-4.00(2H, m), 4.10-4.23(1H, m), 6.98-7.12(4H, m) 
FAB-MS (M+H) + :414 

io Example 51: production of 1-[(3RS.4RS^3-benzyloxymethvl-1-cvclooctylmethyl-4-piperidyl1-3-ethvl-1 .3<lihvdro-2H- 
benzimidazol-2-one 

[0458] Benzyl bromide was used to obtain the captioned compound by the same method as that of Example 50. 

15 1 H-NMR (CDCI3) 6: 0.81-0.92(1 H, m), 1 .18-1 .39(8H, m), 1 .40-1 .82(1 OH, m), 1.82-2.57(7H, m), 2.80-3.34(4H, m), 

3.83-4.02(21-1, m), 4.15-4.32(2H, m), 6.97-7.39(9H, m) 
FAB-MS (M+H) + : 490 

Example 52: production of 1-r(3RS.4RSV1-cvclooctvlmethvl-3-hvdroxvmethvl-4-piDeridvl1-3-(2-dimethvlaminoethvh- 
20 1.3-dihvdro-2H-benzimidazol-2-one 

[0459] 1-[(3RS,4RS)-1 -cyclooctylmethyl-3-ethoxycarbonyi-4-piperidyl]-1 ,3-dihydro-2H-benzimidazol-2-one and 

dimethylaminoethyl chloride hydrochloride were used to obtain the captioned compound by the same methods as those 
of Example 13 and then Example 39. 

1 H-NMR (CDCI3) 6: 1.19-1.37(4H. m), 1 .40-1. 93(1 2H, m), 1 .98-2.40(1 2H. m). 2.51-2.71(3H, m), 2.95-3.08(2H, m), 
3.27-3.38(2H, m), 3.93-4.10(2H, m), 4.32-4.44(11-1, m), 7.02-7.13(3H, m), 7.29-7.35 (1H, m) 
FAB-MS (M+H) + : 443 

[0460] Optical resolution of 1 -[(3RS,4RS)-1 -cyclooctylmethyl-3-hydroxymethyi-4-piperidyI]-3-(2<limethylaminoethyl)- 
1 ,3-dihydro-2H-benzimidazol-2-one was carried out using an optical resolution column (CHIRALPAK AD column man- 
ufactured by Daicel Co., Ltd.; 0.1 % diethylamine, hexane/isopropyl alcohol = 400/200); and obtained were a compound 
called a (3R*,4R*) body of the captioned compound for, [a] D 20 -18.8° (c = 1 .000, CHCI 3 ) (in the form of dihydrochloride) 
for the sake ol convenience from the former fraction and a compound called a (3S*,4S*) body of the captioned com- 
pound, [a] D 20 +13.4° (c = 1 .000, CHCI3) (in the form of dihydrochloride) for the sake of convenience from the latter frac- 
tion. 

Example 53: production of 1-ff3RS.4RS)-1-cvclooctvlmethvl-3 - hvdroxvmethvl-4-piperidyr|-3-isopropvl-1.3-dihvdro-2H- 
benzimidazol-2-one 

40 

[0461] l-[(3RS,4RS)-l-cyclooctylmethyl-3-ethoxy and iso- 

propyl bromide were used to obtain the captioned compound by the same methods as those of Example 13 and then 
Example 39. 

45 1 H-NMR (CDCI3) 6: 1 .16-1 .35(5H, m), 1 .37-1 .79(18H, m), 1 .98-2.40(5H, m), 2.49-2.69(1 H, m), 2.96-3.07(2H, m), 

3.25-3.38(2H, m), 4.30-4.42(1 H, m), 4.68-4.80(11-1, m), 7.02-7.39(4H, m) 
FAB-MS (M+H) + : 414 

Example 54: production of 1-r(3RS.4RS)-1-cvclooctvlmethvl-3-hvdroxvmethvl-4-piperidvn-3-(2-methoxvethvn- 1.3-dihv- 
50 dro-2H-benzimidazol-2-one 

[0462] 1 -[(3RS,4RS)-1 -cyclooctylmethyl-3-ethoxycarbonyl-4-piperidyl]-1 ,3-dihydro-2H-benzimidazol-2-one and 

methoxyethyl bromide were used to obtain the captioned compound by the same methods as those of Example 13 and 
then Example 39. 

55 

1 H-NMR (CDCI3) 5: 1.18-1.33(5H, m), 1.38-1. 92(1 2H, m), 1 .95-2.25(6H, m), 2.98-3.14(2H, m), 3.24-3.39(5H, m). 
3.68(2H, m), 4.05-4.13(2H, m), 4.31-4.47(1H, m), 7.02-7.17(3H, m), 7.29-7.40(1H. m) 
FAB-MS (M+H) + : 430 
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Example 55: production of 1 -M -YT-methylcyclroctyl^ 
one 

[0463] 4-(2-Keto-1-benzimidazolinyl)piperidine and 1-methylcyclooctane-1-carbaldehyde were used to obtain the 
5 captioned compound by the same methods as those of Example 3 and then Example 13. 

^-NMR (CDCI 3 ) 6: 0.89(3H, s), 1.28(3H, m), 1.40-1.75 (13H, m), 2.10(2H, s), 2.27(1H, t, J=2.7Hz), 2.48(4H, m), 
2.89(2H. m), 4.27(1 H, m), 4.67(2H, d, J=2.7Hz), 7.12(2H, m), 7.18(1 H, m), 7.28(1 H, m) 
FAB-MS (M+H) + : 394 

10 

Example 56: production of 1-[1-(1-ethylcyclooctylmethvl)-4 - piperidyl]-3-proparayl-1 .3-dihvdro-2H-benzimidazol-2-one 

[0464] l-[l-(l-Ethylcyclooctylmethyl)-4-piperidyl]-1,3-dihydro-2H-benzimidazol-2-bne obtained in Example 23 was 
used to obtain the captioned compound by the same method as that of Example 13. 

15 

1 H-NMR (CDCI3) 6: 0.80(3H, t, J=7.8 Hz), 1.18-1.74(18H, m), 2.09(2H, s), 2.27(1H, t, J=2.1Hz), 2.41(4H, m), 
2.88(2H, m), 4.28 (1H, m), 4.67(2H, d, J=2.1Hz), 7.11(2H, m), 7.18(1H, m), 7.28(1H. m) 
FAB-MS (M+H) + : 408 

20 Example 57: production of 1-ri-n-DropvlcvclooctvlmethvlV4-piperidvn-3-prccaravl-1.3-dihvdro-2H-benzimidazol-2-one 

[0465] 4-(2-Keto-1 -benzimidazolinyl)piperidine and 1 -propylcyclooctane-1-carbaldehyde were used to obtain the cap- 
tioned compound by the same methods as those of Example 3 and then Example 13. 

25 1 H-NMR (CDCI3) f>: 0.88(3H, t, J=6.9Hz), 1.25(6H, m), 1 .40-1 .74(14H, m), 2.10(2H, s), 2.27(1 H, t, J=2.7 Hz), 

2.40(4H, m), 2.85(2H, m), 4.28(1H, m), 4.67(211, d, J=2.7 Hz), 7.10(2H, m), 7.18(1H, m), 7.25(1H, m) 
FAB-MS (M+H) + : 422 

Example 58: production of 1-r(3RS.4RS)-1-cvclooctvlmethvl-3-dimethvlaminomethvl-4-piperidvn-3-ethvl-1 .3-dihvdro- 
30 2H - benzimidazol-2-one 

(1) Production of 1-[(3RS,4RS)-1-cyclooctylmethyl-3-formyl-4-piperidyl]-3-ethyl-1 ,3-dihydro-2H-benzimidazol-2-one 

[0466] A dimethyl sulfoxide 10 ml solution of a sulfur trioxide • pyridine complex of 570 mg was added to a dimethyl 
35 sulfoxide 10 ml solution of 1 -[(3RS,4RS)-1-cyclooctylmethyl-3-hydroxymethyl-4-piperidyl]-3-ethyl-1 ,3-dihydro-2H-benz- 
imidazol-2-one of 480 mg obtained in Example 42 and triethylamine of 1 .0 ml at a room temperature, and the solution 
was stirred at a room temperature for 2 hours. The reaction solution was diluted with ethyl acetate and washed with 
water and saturated brine, followed by drying on anhydrous sodium sulfate. Then, the solvent was distilled off, and the 
resulting residue was separated and refined by means of silica gel column chromatography (ethyl acetate/hexane = 
40 1/3), whereby the captioned compound of 253 mg was obtained. 

(2) Production of 1 -[(3RS,4RS)-1 -cyclooctylmethyl-3-dimethylaminomethyl-4-piperidyl]-3-ethyl-1 ,3-dihydro-2H-benzinv 
idazol-2-one 

45 [0467] A tetrahydrofuran solution of 1-[(3RS,4RS)-1-cyclooctylmethyl-3-formyl-4-piperidyl]-3-ethyl-1 ,3<Jihydro-2H- 
benzimidazol-2-one and dimethylamine was used to obtain the captioned compound by the same method as that of 
Example 3. 

1 H-NMR (CDCI3) S: 0.85-0.94(3H, m), 1 .18-1.38(5H, m), 1.39-1. 80(13H, m), 1.96-2.25(1 OH, m). 2.37-2.73(2H, m), 
so 2.94-3.27 (2H, m), 3.90-4.13(3H, m), 6.98-7.30(4H, m) 

FAB-MS (M+H) + : 427 

Example 59: production of 1-f(3RS.4RS^1-cvclooctvlmethvl-3-methylaminomethyl-4-piperidvl]-3-ethyl-1.3-dihydro-2H- 
benzimidazol-2-one 

55 

[0468] 1-[(3RS,4RS)-1-cyclooctylmethyl-3-formyl-4-piperidyl]-3-ethyl-1 ,3-dihydro-2H-benzimidazol-2-one obtained in 
Example 58 and methylamine hydrochloride were used to obtain the captioned compound by the same method as that 
of Example 3. 
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^-NMR (CDCI 3 ) 6: 1.16-1. 38(6H, m), 1 .38-1 .90(13H, m), 1 .92-2.67(12H, m), 2.94-3.20(2H, m), 3.93(2H, m), 4.10- 
4.23(1H, m), 6.97-7.12(3H, m), 7.24-7.31(1H, m) 
FAB-MS (M+H) + :413 

£ Example 60: production of 1-ff3S^4SM-3-am^nomethvl-1-cvclooctvlmethvl-4-Diperidvl1-3-ethyl-1 .3-dihvdro-2H-breaen- 
zimidazol-2-one 

(1) Production of 1-[(3S^4S*)-3-azidomethyl-1-cyclooctylmethyl-4-piperidyl]-3-ethyl-1 ,3-dihydro-2H-benzimidazol-2- 
one 

10 

[0469] Triethylamine of 86 uJ and then methanesulfonyl chloride of 30 \i\ were added to an ethyl acetate 7 ml solution 
of 1-[(3S\4S>l-cyclooctylmethyl-3-hydroxy methyls of 99 mg 

obtained in Example 42 at a room temperature, followed by stirring at a room temperature for 30 minutes. Insoluble mat- 
ters contained in the reaction solution were filtered off, and the solvent was distilled off. The resulting residue was dis- 
75 solved in dimethylformamide of 2.5 ml, and sodium azide of 48 ml was added thereto, followed by stirring at 80°C for 
one hour. The reaction solution was cooled down to a room temperature and diluted with ethyl acetate. It was washed 
with water and saturated brine and dried on anhydrous sodium sulfate. Then, the solvent was distilled off, and the result- 
ing residue was separated and refined by means of silica gel column chromatography (ethyl acetate/hexane = 1/1), 
whereby the captioned compound of 75 mg was obtained in the form of a colorless solid. 

20 

(2) Production of 1 -[(3S*,4S*)-3-aminomethyl-1 -cyclooctylmethyl-4 -piper idyl]-3 -ethyl- 1 ,3-dihydro-2H-benzimidazol-2- 
one 

[0470] 1-[(3S*,4S*)-3-azidomethyl-1-cyclooctylmethyl-4-piperidyl]-3-ethyl-1,3-dihydro-2H-benzimidazol^ of 350 
25 mg was dissolved in methanol of 35 ml, and 20 % palladium hydroxide of 150 mg and 10 % hydrogen chloride-methanol 
of 5 ml were added thereto, followed by stirring at an atmospheric pressure and a room temperature for 15 hours under 
hydrogen atmosphere. The reaction solution was filtered through celite, and the filtrate was condensed. Subsequently, 
the resulting residue was dissolved in ethyl acetate and washed with a 1 N sodium hydroxide aqueous solution and sat- 
urated brine, followed by drying on anhydrous sodium sulfate. Then, the solvent was distilled off, and the resulting res- 
30 idue was separated and refined by means of silica gel column chromatography (chloroform / methanol = 50/1), whereby 
the captioned compound of 223 mg was obtained. 

1 H-NMR (CDCI3) 5: 0.80-0.97(3H, m), 1 .86-1 .36(8H, m), 1.42, -1.88(8H, m), 1 .88-2.32(7H, m), 2.42-2.58(3H, m), 
3.03-3.16(2H, m), 3.91-3.99(2H, m), 4.26-4.31 (1H, m), 6.99-7.12(3H, m), 7.30-7.34 (1H, m) 
35 FAB-MS (M+H) + : 399 

[a] D 20 + 1 0.8° (c=0.5, CHCI3) 

Example 61: production of 3-(2-aminoethvl)-1-(1-cvdooctvlmethvl-4-piperidvl)-1.3<lihvdro-2H-benzimidazol-2-one 

40 [0471] 60 % Sodium hydride of 64 mg was added to a dimethylformamide 8 ml solution of 1-(1-cyclooctylmethyl-4- 
piperidyl)-1 ,3<Jihydro-2H-benzimidazol-2-one of 360 mg obtained in Example 6, and the solution was stirred at a room 
temperature for one hour. Then, bis(tert-butoxycarbonyl)aminoethyl bromide of 515 mg was added thereto, and the 
solution was further stirred at 80°C for 15 hours. The reaction solution was allowed to come down to a room tempera- 
ture and diluted with ethyl acetate. It was washed with water and saturated brine and dried on anhydrous sodium sul- 

45 fate. Then, the solvent was distilled off, and the resulting residue was dissolved in 10 % hydrogen chloride-methanol, 
followed by stirring at a room temperature for one hour. The reaction solution was condensed and then diluted with ethyl 
acetate. It was washed with a 2N sodium hydroxide aqueous solution and saturated brine and dried on anhydrous 
sodium sulfate. Then, the solvent was distilled off, and the resulting residue was separated and refined by means of sil- 
ica gel column chromatography (chloroform/methanol = 40/1), whereby the captioned compound of 307 mg was 

so obtained in the form of a white solid. 

1 H-NMR (CDCI3) 8: 1.1 8-2.03(1 9H, m), 2.10-2.20(4H, m), 2.48(2H, m). 3.02-3. 14(4H, m), 3.96(2H, t, J=6.3Hz), 
4.38(1 H, m), 7.08(3H, m), 7.32(1 H, m) 
FAB-MS (M+H)+: 385 

55 

Example 62: production of 1-M-cvcloocrvlmethvl-4-piperidvh-1.3-dihvdro-imidazo[4.5-c1pvridin-2-one 

[0472] 4-Chloro-3-nitropyridine and 4-amino-1-cyclooctylmethylpiperidine were used to obtain the captioned com- 
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pound by the same method as that of "Example 23. 

1 H-NMR (CDCI 3 ) 6: 1.26(2H, m), 1 .42-1. 86(1 5H, m), 2.10(4H, m), 2.36(2H, m),3.02(2H, m), 4.32(1 H, m), 7.22(1 H, 
m), 8.30(1 H, m), 8.36(1 H, s). 8.48(1 H, brs) 
5 FAB-MS (M+H) + : 343 

Example 63: production of 1-f(3RS.4RS)-1-cvclooctvlmethvl-3-(2-ethoxvcarbonvlethvl)-4-piDeridvn-3-ethvl-1 ,3-dihvdro- 
2H-benzimidazol-2-one 

10 [0473] Triethyl phosphonoacetate of 45 pi and then 60 % sodium hydride of 9 mg were added to a tetrahydrofuran 1 .5 
ml solution of 1-[(3RS,4RS)-1-cyclooctylmethyl-3-formyl-4-pi^^ of 60 

mg obtained in Example 58 (1) while cooling with ice, and the solution was stirred for one hour while cooling with ice. 
The reaction solution was allowed to come up to a room temperature and diluted with ethyl acetate. It was washed with 
a 1N sodium hydrogensulfate aqueous solution and saturated brine and dried on anhydrous sodium sulfate. Then, the 

15 solvent was distilled off, and the resulting residue was dissolved in methanol 5 ml. 10 % Palladium-carbon of 50 mg was 
added thereto, and the solution was stirred at an atmospheric pressure and a room temperature for 12 hours under 
hydrogen atmosphere. The reaction soltion was filtered through celite, and then the filtrate was condensed. The result- 
ing residue was separated and refined by means of silica gel column chromatography (chloroform/methanol = 30/1), 
whereby the captioned compound of 26 mg was obtained in the form of a white solid. 

20 

n H-NMR (CDCI3) 8: 1.13(3H ( m), 1 .18-1.28(3H, m), 1.34(3H, m), 1.40-1. 81 (17H, m), 2.02-2.58(6H, m), 2.95- 
3.07(2H, m), 3.87-4. 19(5H. m), 6.93-7. 13(3H, m), 7.18-7.24(1 H, m) 
FAB-MS (M+H) + : 470 

25 Example 64: production of 1 -K3RS.4RSM -cvclooctvlmethvl^ 
benzimidazol-2-one 

[0474] 1 -[(3RS,4RS)-1 -cyclooctylmethyl-3-(2-ethoxycarbonylethyl)-4-piperidyl]-3-ethyl-1 .3-dihydro-2H-benzimidazol- 
2-one obtained in Example 63 was used to obtain the captioned compound by the same method as that of Example 39. 

30 

^-NMR (CDCI3) 8: 1.08-1. 40(1 OH, m), 1 .40-1 .92(1 5H, m), 1.96-2.25(3H, m), 2.25-2.62(2H ( m), 2.97-3.12(2H, m), 
3.40-3.52(2H, m), 3.89-4.21 (3H, m), 6.98-7.13(3H, m) ( 7.20-7.30(1 H, m) 
FAB-MS (M+H) + : 428 

35 Example 65: production of 1-r(3RS.4RSV1-cvclooctvlmeth^^ 
2-one 

[0475] Potassium tert-butoxide of 127 mg was added to a tetrahydrofuran 7 ml solution of methyltriphenylphospho- 
nium bromide of 400 mg while cooling with ice, and the solution was stirred for 30 minutes. Then, a tetrahydrofuran 8 

40 ml solution of 1-[(3RS,4RS)-1-cyclootfylmethyl-3-form of 60 

mg obtained in Example 58 (1) was added thereto, and the solution was further stirred for 30 minutes while cooling with 
ice. The reaction, solution was diluted with ethyl acetate and washed with water and saturated brine, followed by drying 
on anhydrous sodium sulfate. Then, the solvent was distilled off, and the resulting residue was dissolved in methanol 
1 0 ml. 1 0 % Palladium-carbon was added thereto, and the solution was stirred at an atmospheric pressure and a room 

45 temperature for 12 hours under hydrogen atmosphere. The reaction solution was filtered through celite, and then the 
filtrate was condensed. The resulting residue was separated and refined by means of silica gel column chromatography 
(chloroform/methanol = 30/1), whereby the captioned compound of 65 mg was obtained in the form of a white solid. 

1 H-NMR (CDCI3) S:0.75(3H, m), 0.96-1 .17(1H, m), 1.17-1.49(7H, m), 1.50-1.89(14H, m), 1.98-2.20(3H, m), 2.24- 
50 2.50(2H, m), 2.95-3.12(2H, m), 3.90-4.18(3H, m), 6.97-7.1 1(3H, m), 7.21-7.30(1H, m) 

FAB-MS (M+H) + : 398 
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Example 66: production of 1 -[f3RS,4RSV1-(1-ethvlcvclooctvlmethvlV3-hvdroxvrnethvl-4-Diperidviyi .3-dihvdro-2H-ben- 
zimidol-2-one 

(1) Production of 1-[(3RS,4RS)-3-ethoxycart>onyM 
5 zol-2-one 

[0476] 1-[(3RS,4RS)-3-ethoxyc^rbonyl-4-piperidyl]-1,3<iihydro-2H-ben2imida2ol-2-one and 1-ethylcyclooctane-1- 
carbaldehyde were used to obtain the captioned compound by the same method as that of Example 3. 

io (2) Production of 1 -[(3RS,4RS)-1 -(1 -ethylcyclooctylmethyl)-3-hydroxymethyl-4-piperidyl]-1 ,3-dihydro-2H-benzimidazol- 
2-one 

[0477] The captioned compound was obtained by the same method as that of Example 39. 

75 1 H-NMR (CDCI 3 ) 6: 0.83(3H, t, J=6.6Hz), 1.14-1 .20(4H, m), 1 .20-1 .86(1 3H, m), 2.30-2.65(6H, m), 2.92(2H, m), 

3.38(2H, brs), 4.34(1 H, m), 7.11(3H, m), 7.28(1 H, m), 9.14(1H, brs) 
FAB-MS (M+H) + :400 

Example 67: production of 1 -r(3RS,4RS)-1-(1-ethvlcvclooctvlmethvl)-3-hvdroxvmethvl-4-piperidvn-3-proparqyl-1.3- 
20 dihvdro-2H-benzimidazol-2-one 

(1) Production of 1-[(3RS,4RS)-3-ethoxycartoonyl-1-(1-ethyte^ 
benzimidazol-2-one 

25 [0478] 1-[(3RS.4RS)-3-ethoxycarbonyl-1-(1-ethylcycloo^ 

obtained in Example 66 (1) was used to obtain the captioned compound by the same method as that of Example 13. 

(2) Production of 1-[(3RS,4RS)-1-(1-ethylcyclooctylmethyl)-3-hydroxymethyl-4-piperidyl]-3-propargyl-1 ,3-dihydro-2H- 
benzimidazol-2-one 

30 

[0479] 1 -[(3RS,4RS)-3-ethoxycarbonyl-1 -(1 -ethylcyclooctylmethyl)-4-piperidyl]-3-propargyl-1 ,3-dihydro-2H-benzirni- 
dazol-2-one was used to obtain the captioned compound by the same method as that of Example 39. 

1 H-NMR (CDCI3) 8: 0.81(3H, t, J=7.2Hz), 1.20-1.70(18H, m), 1.78(1 H, m) t 2.30(1H, t, J=2.4Hz), 2.32-2.64(4H, m), 
35 2.89(2H, m), 3.33(2H, brs), 4.32(1 H, m), 4.70(2H, m), 7.13(2H, m), 7.20(1 H, m), 7.29(1 H, m) 

FAB-MS (M+H) + : 438 

Example 68: production of 3-(2-aminoethvn-1-K3S*. 4S*)-1-cvclooctvlmethvl-3-hvdroxvmethvl-4-pberidvn-1.3-dihvdro- 
2H-benzimidazol-2-one 

40 

(1) Production of 3-[2-[bis(tert-bu1oxycarbonyl)amino]eto^^ 

dyl]-1 ,3-dihydro-2H-benzimidazol-2-one and 3-[2-[bis(tert-butoxycarbonyl)amino]ethyl]-1 -[(3R*,4R*)-1 -cyclooctylme- 
thyl-3-ethoxycarbonyl-4-piperidyl]-1,3-dihydro-2H-benzimidazol-2-one 

45 [0480] 1 -[(3RS,4RS)-1 -cyclooctylmethyl-3-ethoxycarbonyl-4-piperidyl]-1 t 3-dihydro-2H-benzimidazol-2-one obtained 
in Example 37 was used to obtain 3-[2-[bis(tert-butoxycarbonyl)amino]ethyl]-1 -[(3RS,4RS)-1 -cyclooctylmethyl-3-ethox- 
ycarbonyl-4-piperidyl]-1,3-dihydro-2H-benzimidazol-2-one by the same method as that of Example 61 . 
[0481] Optical resolution of the compound obtained above was carried out using an optical resolution column (CHI- 
RALPAK AD column manufactured by Daicel Co., Ltd.; 0.1 % diethylamine, hexane/isopropyl alcohol = 800/200) to 

so obtain a compound called a (3S*,4S*) body of the captioned compound for the sake of convenience from the former 
fraction and a compound called a (3R*,4R*) body of the captioned compound for the sake of convenience from the latter 
fraction. 

(2) Production of 3-(2-aminoethyl)-1 -[(3S*.4S*)-1 -cyclooctylmethyl-3-hydroxymethyl-4-piperidyl]-1 ,3-dihydro-2H-benz- 
55 imidazoi-2-one 

[0482] 3-[2-[bis(tert-butoxycarbonyl)amino]ethyl]-1 -[(3S*,4S*)-1 -cyclooctylmethyl-3-ethoxycarbonyl-4-piperidyl]-1 ,3- 
dihydro-2H-benzimidazol-2-one was deblocked with 10 % hydrogen chloridemethanol, and then the captioned com- 
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pound was obtained by the same method as that of Example 39. 

1 H-NMR (CDCI 3 ) 6: 1.28(3H, m), 1 .40-2.32(1 7H, m), 2.45(1 H, m), 2.69(1 H, m), 3.08(4H, m), 3.34(2H, m), 4.00(2H, 
m), 4.39(1 H, m), 7.08(3H, m), 7.38(1 H, m) 
FAB-MS (M+H) + :415 

[a] D 20 +2.40° (c=0.500, DMSO) (in the form of dihydrochloride) 

Example 69: production of 1-ri-(bicvclof4.4.01dec-2-vlmethvl)-4-piperidvn-3-proparqyl-1.3-dihvdro-2H-ben2imidazol-2- 
one 

[0483] 1-t1-(Bicyclo[4.4.0]dec-2-ylmethyl)-4-piperidyl]-1,3-dihydro-2H-ben2imida2Ol-2-one obtained in Example 10 
was used to obtain the captioned compound by the same method as that of Example 13. 

1 H-NMR(CDCI 3 ) 6: 0.80-1. 02(3H, m), 1.12-1.34(5H, m), 1.46(2H, m), 1 .54-2.10(1 1 H, m), 2.22(2H, m), 2.28(1H, t, 
J=2.4 Hz), 2.45(2H, m), 2.90-3.1 1 (2H, m). 4.34(1H, m), 4.68(2H, d, J=2.4Hz), 7.10(2H, m), 7.18(1H, m), 7.29(1H, 
m) 

FAB-MS (M+H) + : 406 

Example 70: production of 3-benzvl-1-[1-(bicyclo[4.4.0]dec-2-ylmethyl)-4-piperidvl]-1.3-dihvdro-2H-benzimidazol-2- 
one 

[0484] 1-[1-(Bicyclo[4.4.0]dec-2-ylmethyl)-4-piperidyl]-1 t 3-dihydro-2H-benzimida2ol-2-one obtained in Example 10 
and benzyl bromide were used to obtain the captioned compound by the same method as that of Example 13. 

1 H-NMR (CDCI3) S: 0.83-1. 01(2H, m), 1.1 0-1 .84(1 6H, m), 1.88-2. 06(2H. m), 2.20-2.28(2H, m), 2.45(3H, m), 
2.95(1 H. m). 3.05(1 H, m). 4.39(1 H. m). 5.07(2H, s), 6.88(1 H, m), 7.01 (2H, m), 7.30(6H. m) 
FAB-MS (M+H) + :458 

Example 71: production of 3-ethyl-1-n-f1-ethvlcvclooctylmethvn-4-piperidvn-1 .3-dihvdro-2H-benzimidazol-2-one 

[0485] 1-[1-(1-Ethylcyclooctylmethyl)-4-piperidyl]-1,3-dihydro-2H-benzimidazol-2-one obtained in Example 23 and 
ethyl iodide were used to obtain the captioned compound by the same method as that of Example 13. 

1 H-NMR(CDCI 3 ) 6: 0.80(3H, t, J=7.5Hz), 1.24(2H,m), 1.34(3H, t, J=7.2Hz), 1 .36(2H, q, J=7.5Hz), 1.40-1.72(14H, 
m), 2.09(2H, s), 2.41 (4H, m), 2.88(2H, m), 3.94(2H, q, J = 7.2Hz), 4.30(1 H, m), 7.01 (1H, m), 7.07(2H, m), 7.24(1 H, 
m) 

FAB-MS (M+H) + :398 

Example 72: production of 1-r(3RS.4RSV1-cvclooc^vlmethvl-3-(2-hvdroxvethvlV4-piperidvl1-3-ethvl-1.3<lihvdro-2H- 
benzimidazol-2-Qn£ 

[0486] Potassium tert-butoxide of 127 mg was added to a tetrahydrofuran 7 ml solution of methyltriphenylphospho- 
nium bromide of 400 mg while cooling with ice, and the solution was stirred for 30 minutes. Then, added thereto was a 
tetrahydrofuran 8 ml solution of 1-[(3RS.4RS)-1-cyclooctylmethyl-3-formyl-4-piperidyl]-3-ethyl-1 ,3-dihydro-2H-benzimi- 
dazol-2-one of 1 57 mg obtained in Example 58 (1), and the solution was further stirred for 30 minutes while cooling with 
ice. The reaction solution was diluted with ethyl acetate and washed with water and saturated brine, followed by drying 
on anhydrous sodium sulfate. Then, the solvent was distilled off, and the resulting residue was dissolved in tetrahydro- 
furan of 3 ml. 9-Borabicyclo[3.3.i]nonane of 173 mg was added thereto while cooling with ice, and the solution was 
stirred for one hour. Water of 100 pd, a 3N sodium hydroxide aqueous solution of 3 ml and a 30 % hydrogen peroxide 
aqueous solution of 3 ml were added thereto, and the solution was further stirred at a room temperature for 6 hours. 
The reaction solution was diluted with ethyl acetate and washed with water and saturated brine, followed by drying on 
anhydrous sodium sulfate. Then, the solvent was distilled off, and the resulting residue was separated and refined by 
means of silica gel column chromatography (chloroform/methanol = 20/1), whereby the captioned compound of 57 mg 
was obtained in the form of a colorless solid. 

1 H-NMR (CDCI3) 6: 0.80-0.92(1H, m), 1.15-1.38(6H, m), 1.40-1. 95(1 4H, m), 2.03-2.21(4H, m), 2.29-2.78(2H, m), 
2.97-3.16(2H. m), 3.51(2H, t. J=6.6Hz), 3.75-3.84(1H, m), 3.88-4.00(2H, m), 4.02-4.21(1H, m), 6.99-7. 1.2(3H, m), 
7.23-7.34(1 H, m) 
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FAB-MS (M+H) + :414 

Example 73. production of 3-cvcloDroDvlmethvl-1-f1-n'ethvlcvclooctvlrnethvn-4>DiDeridvl1-1 .3-dihvdro-2H-benzimida- 
zol-2-one 

c 

[0487] i-[l-(l-Ethylcyclooctylmeth^ obtained in Example 23 and 

cyclopropylmethyl bromide were used to obtain the captioned compound by the same method as that of Example 13. 

1 H-NMR (CDCI 3 ) 6: 0.43(2H, m), 0.54(2H, m), 0.80(3H, t, J=7.5Hz), 1.24(2H, m), 1.36(2H, q, J=7.5Hz), 1.40- 
10 1.73(14H, m), 2:09(2H, s), 2.41(4H, m), 2.88(2H, m), 3.75(2H, d, J=6.9Hz), 4.30(1 H, m), 7.06(3H, m), 7.25(1H, m) 

FAB-MS (M+H) + : 424 

Example 74: production of i-fi-(i-ethvlcvclooctvlmethvlV4-piperidvl1-3-(2-hvdroxvethvn-l.3-dihvdro -2H-benzimidazol- 
2 -one 

15 

[0488] 60 % Sodium hydride of 5.5 mg was added to a dimethylformamide 1 .5 ml solution of 1 -[1 -(1 -ethylcyclooctyl- 
methyl)-4-piperidyl]-1,3-dihydro-2H-benzimidazol-2-one of 25 mg obtained in Example 23 at a room temperature, and 
the solution was stirred for 30 minutes. A dimethylformamide 0.5 ml solution of 2-trimethylsilyl-. oxyethyl bromide of 60 
mg was added to the reaction solution, and the solution was further stirred for 10 hours. The reaction solution was 

20 diluted with ethyl acetate and washed with water and saturated brine, followed by drying on anhydrous sodium sulfate. 
Then, the solvent was distilled off, and the resulting residue was dissolved in chloroform 1 ml. A 1M tetrabutylammo- 
nium f luoride-tetrahydrof uran solution of 1 .0 ml was added thereto, and the solution was stirred at a room temperature 
for 1.5 hour. The reaction solution was diluted with ethyl acetate and washed with water and saturated brine, followed 
by drying on anhydrous sodium sulfate. Then, the solvent was distilled off, and the resulting residue was separated and 

25 refined by means of silica gel column chromatography (ethyl acetate/hexane = 1/1), whereby the captioned compound 
of 7 mg was obtained in the form of a white solid. 

1 H-NMR (CDCI3) 8: 0.80(3H, t, J=7.5Hz), 1.24(2H, m). 1.36(2H, q, J=7.5Hz). 1.40-1.74(14H, m), 2.09(2H, s). 
2.40(4H, m), 2.89(2H, m), 3.98(2H, m), 4.04(2H, m), 4.30(1 H, m), 7.08(3H, m), 7.27(1 H, m) 
30 FAB-MS (M+H) + : 414 

Example 75: production of 1-[(3RS.4RS)-1-cvclooctvlmethvl-3-n .2-dihvdroxvethvlV4-piperidvn-3-ethvl-1.3-dihvdro-2H- 
benzimidazol - 2-one 

35 [0489] Potassium tert-butoxide of 127 mg was added to a tetrahydrofuran 7 ml solution of methyltriphenylphospho- 
nium bromide of 400 mg while cooling with ice, and the solution was stirred for 30 minutes. Then, added thereto was a 
tetrahydrofuran 8 ml solution of l-[(3RS,4RS)-1-cyclooctylmethyl-3-formy^ 

dazol-2-one of 1 57 mg obtained in Example 58 (1 ), and the solution was further stirred for 30 minutes while cooling with 
ice. The reaction solution was diluted with ethyl acetate and washed with water and saturated brine, followed by drying 

40 on anhydrous sodium sulfate. Then, the solvent was distilled off, and the resulting residue was dissolved in a mixed sol- 
vent of acetonitrile of 4 ml and water of 2 ml. N-methylmorpholine-N-oxide of 83 mg and then osmium tetraoxide (5 
mg/ml tert-butanol solution) of 3 ml were added thereto while cooling with ice, and the solution was stirred for 12 hours 
while heating gradually to a room temperature. The reaction solution was diluted with ethyl acetate and washed with 
water and saturated brine, followed by drying on anhydrous sodium sulfate. Then, the solvent was distilled off, and the 

45 resulting residue was separated and refined by means of silica gel column chromatography (chloroform/methanol = 
20/1), whereby the captioned compound of 43 mg was obtained in the form of a colorless solid. 

1 H-NMR (CDCI3) 6: 0.83-0.93(1 H, m), 1 .20-1 .39(6H, m), 1. 40-2.20(1 8H, m), 2.20-2.39(1 H, m), 2.42-2.80(2H, m), 
2.95-3.11(2H, m), 3.27-3.39(1 H, m), 3.49-3.56(1H, m) f 3.90-3.99(2H, m), 4.23-4.48 (1H t m), 7.01-7.22(3H, m), 
50 7.27-7.35(1 Km) 

FAB-MS (M+H) + : 430 

Example 76: production of 3-f2-aminoethvIV1-n -(1 -ethvlcvclooctvlmethvlM-piperidvn-l .3-dihvdro-2H-benzimidazol-2- 
Qrr 

55 

[0490] 1-[1-(1-Ethylcycloodylmethyl)-4-piperidyl]-1,3-dihydro-2H-benzimidazol-2-one obtained in Example 23 was 
used to obtain the captioned compound by the same method as that of Example 61. 
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^H-NMR-tGDGy 8: 0:81 (3H,t, J=7:5Hz), T.25(2H, m), T.37(2H, q, J=7.5Hz), 1.42-1 .75(1 4H. m). 2.11(2H, s), 
2.42(4H, m), 2.90(2H, m), 3.12(2H, t, J=6.0Hz), 3.63(2H, br), 3.99(2H, t, J=6.0Hz), 4.29(1 H, m), 7.08(4H, m) 
FAB-MS (M+H) + : 413 

5 Example 77: production of 1'r(3RS.4RSV3-cart>oxvl-1-cvclooctvlmethvl-4-piperidvn-1 .3-dihvdro-2H-ben2imidazol-2- 
one 

[0491] A 2N sodium hydroxide aqueous solution of 0.5 ml was added to a tetrahydrofuran 2 ml solution of 1- 
[(3RS,4RS)-1 -cyclooctylmethyl-3-ethoxycarbonyl-4-piperidyl]-1 ,3-dihydro-2H-benzimrdazol-2-one of 50 mg obtained in 
10 Example 37 at a room temperature, and the solution was stirred for 2 days. The reaction solution was condensed, and 
the resulting residue was separated and refined by means of silica gel column chromatography (chloroform/methanol = 
10/1), whereby the captioned compound of 32 mg was obtained in the form of a white solid. 

1 H-NMR (DMSO-d 6 ) 8: 1.20(2H, m), 1.35-1 .75(14H, m), 2.02-2.15(4H, m), 2.29(1H, m) ( 2.89(1H, m), 3.08(1H, m), 
15 3.45(2H, m), 4.20(1 H, m), 6.95(3H, m), 7.15(1H, m), 10.75(1H, br) 

FAB-MS (M+H) + : 386 

Example 78: production of 1 -K3RS.4RSV3-caroamovl-1-cvclooctv^ 
one 

20 

[0492] H(3RS,4RS)-3-carboxy)-1-cyclooctylmethyM^ of 10 mg 

obtained in Example 77 was dissolved in thionyl chloride of 0.5 ml, and the solution was stirred at a room temperature 
for one hour. The reaction solution was condensed, and the resulting residue was separated and refined by means of 
silica gel column chromatography (chloroform/methanol = 10/1), whereby the captioned compound of 5 mg was 
25 obtained in the form of a white solid. 

1 H-NMR (CDCI 3 ) 8: 1.24(2H, m). 1,35-1. 90(1 2H, m). 2.10-2.55(6H, m). 3.04(1H, m), 3.18(1H. m), 3.54-3.78(2H, 
m), 4.32 (1H, m), 5.75(1 H, br), 6.16(1 H. br). 7.03(3H, m), 7.16(1 H, m). 9.24 (1H. br) 
FAB-MS(M+H) + : 385 

30 

Example 79: production of 1-n-cvcloactvlmethvl-4-piperidvl-3-r2-(methvlamino)ethvn-1,3-dihvdro-2H-benzimidazol-2- 
one 

(1) Production of 1-(1-cyclooctylmethyl-4-pperidyl)^ 
35 one 

[0493] Trrfluoroacetic anhydride of 0.5 ml was added to a pyridine 2 ml solution of 3-(2-aminoethyl)-1-(1-cyclooctyl- 
methyl-4-piperidyl)-1,3-dihydro-2H-benzimidazol-2-oneof 65 mg obtained in Example 61, and the solution was stirred 
at a room temperature for 12 hours. The reaction solution was diluted with ethyl acetate and washed with water and sat- 
40 urated brine, followed by drying on anhydrous sodium sulfate. Then, the solvent was distilled off, and the resulting res- 
idue was separated and refined by means of silica gel column chromatography (chloroform/methanol = 100/1), whereby 
the captioned compound of 33 mg was obtained. 

(2) Production of 1-(1-cyclooctylmethyl-4-pi P eridyl)-3-[2-(methylamino)ethyl]-1 ,3-dihydro-2H-benzimidazol-2-one 

45 

[0494] 60 % Sodium hydride of 6 mg was added to a dimethylformamide 2 ml solution of 1 -(1 -cyclooctylmethyl-4-pip- 
eridyl)-3-[2-(trifluoroacetylamino)ethyl]-1,3-dihydro-2H-benzimidazol-2-one of 33 mg, and the solution was stirred at a 
room temperature for 30 minutes. Then, methyl iodide of 20 m' was added thereto, and the solution was further stirred 
at a room temperature for one hour. The reaction solution was diluted with ethyl acetate and washed with water and 

so saturated brine, followed by drying on anhydrous sodium sulfate. Then, the solvent was distilled off, and the resulting 
residue was dissolved in water-methanol (1/10) of 2 ml. Potassium carbonate of 30 mg was added thereto, and the solu- 
tion was stirred at a room temperature for 6 hours. The reaction solution was diluted with ethyl acetate and washed with 
water and saturated brine, followed by drying on anhydrous sodium sulfate. Then, the solvent was distilled off, and the 
resulting residue was separated and refined by means of silica gel column chromatography (chloroform/methanol = 

55 20/1), whereby the captioned compound of 3 mg was obtained in the form of a colorless solid. 

1 H-NMR (CDCI3) 8: 1.25(2H, m), 1.40-1.93(15H, m), 2.08-2.18(4H, m), 2.45(2H, m), 2.50(3H, s), 3.04(4H, m) 
4.04(2H, t, J= 6.3Hz), 4.37(1 H, m), 7.06(3H, m), 7.30(1 H, m) 
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FAB-MS (M+H) + :399 

Example 80: production of 1-[(3RS.4RSV1-cvclooctvlmethvl-3-(2- dimethvlaminoethvl)-4-piDeridvl1-3-ethvl-1.3*dihvdro- 
2H-benzimidazol-2-one 

(1) Production of 1 -[(3RS,4RS)-1-cyclooctylmethyl-3-formylme^ ,3-dihydro-2H-benzimidazol-2- 
one 

[0495] A dimethyl sulfoxide 0.5 ml solution of triethylamine of 72 pi and a sulfur trioxide pyridine complex of 41 mg 
io was added to a dimethyl sulfoxide 1 ml solution of 1-[(3RS,4RS)-1-cyclooctylmethyl-3-(2-hydroxyethyl)-4-piperidyI]-3- 
ethyl-1 ,3-dihydro-2H-benzimidazol-2-one of 35 mg obtained in Example 72, and the solution was stirred at a room tem- 
perature for 3 hours. The reaction solution was diluted with ethyl acetate and washed with water and saturated brine, 
followed by drying on anhydrous sodium sulfate. Then, the solvent was distilled off, and the resulting residue was sep- 
arated and refined by means of silica gel column chromatography (ethyl acetate/hexane =1/3), whereby the captioned 
75 compound of 6 mg was obtained. 

(2) Production of 1 -[(3RS,4RS)-1 -cyclooctylmethyl-3-(2-dimethylaminoethyl)-4-piperidyl]-3-ethyl-1 ,3-dihydro-2H-benz- 
imidazol-2-one 

20 [0496] 1 -[(3RS,4RS)-1 -cyclooctylmethyl-3-formylmethyl-4-piperidyl]-3-ethyl-1 ,3-dihydro-2H-benzimidazol-2-one and 
a 2M dimethylamine-tetrahydrofuran solution were used to obtain the captioned compound by the same method as that 
of Example 3. 

1 H-NMR (CDCI 3 ) 6: 0.80-0.93(2H, m), 1. 15-1. 86(23 H, m), 1.91-2.28(9H, m), 2.32-2.61 (1H, m), 2.97-3.09(2H, m), 
25 3.89-4.18(3H, m), 6.97-7.12(3H, m), 7.20-7.31 (1H, m) 

FAB-MS (M+H) + : 441 

Example 81 : production of 1-f{3RS.4RS)-1-cvdooctvlmethvl-3-(3- dimethvlaminopropvh-4-Piperidvn-3-ethvl-1.3-dihy- 
dro-2H-benzimidazol-2-one 

30 

(1) Production of 1-[(3RS,4RS)-1-cyclooctylmethyl-3-(2-formylethyl)-4-piperidyl]-3-ethyl-1,3-dihydro-2H 
2-one 

[0497] 1 -[(3RS,4RS)-1 -cyclooctylmethyl-3-(3-hydroxypropyl)-4-piperidyl]-3-ethyl-1 ,3-dihydro-2H-benzimidazol-2-one 
35 obtained in Example 64 was used to obtain the captioned compound by the same method as that of Example 80 (1). 

(2) Production of 1-[(3RS,4RS)-1-cyclooctylmethyl-3-(3-dimethylaminopropy!)-4-piperidyl]-3-ethyl-1 ,3-dihydro-2H-ben- 
zimidazol-2-one 

40 [0498] 1-[(3RS,4RS)-1-cyclooctylmethyl-3-(2-formyle^ 

and a 2M dimethylamine-tetrahydrofuran solution were used to obtain the captioned compound by the same method as 
that of Example 3. 

1 H-NMR (CD CI 3 ) 8: 0.82-0.91(2H, m), 1 .01-1 .38(1 1H, m), 1.38-1.83(13H, m), 1.90-2.20(1 OH, m), 2.35-2.53(1H, 
45 m), 2.95-3.10 (2H, m), 3.89-4.15(3H, m), 7.00-7.12(3H, m), 7.22-7.28(1 H, m) 

FAB-MS (M+H) + : 455 

Example 82: production of 1-rf3RS.4RS)-1-cvclooctvlmethvl-3-hvdroxvmethyl-4-piperidvl1-3-proparavl-1 .3<iihvdro-2H- 
benzimidazol-2-one 

50 

[0499] 1 -[(3RS,4RS)-1 -cyclooctylmethyl-3-ethoxycarbonyl-4-piperidyl]-1 ,3-dihydro-2H-benzimidazol-2-one obtained 
in Example 37 was used to obtain the captioned compound by the same methods as those of Example 13 and then 
Example 39. 

55 1 H-NMR (CDCI3) 6: 1.24(2H, m). 1 .38-1.91(14H, m), 2.00-2.23(6H. m), 2.29(1 H. t. J=2.1 Hz), 2.59(1 H m), 3.02(2H, 
m). 3.36(2H, m), 4.38(1H, m), 4.69(2H, m), 7.12(2H, m), 7.22(1H, m), 7.31(1H, m) 
FAB-MS (M+H) + : 410 
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Example 83: production of 1-r(3RS.4RS)-1-cvclooctvlmethvr-3-(i- hvdroxvethvl)-4-piperidvl1-3-proparQvl-1 ,3-dihvdro- 
2H-benzimidazol-2-one 

[0500] A 0.87M methyl magnesium bromide-tetrahydrofuran solution of 120 ul was added to a tetrahydrofuran 1 ml 
5 solution of 1-[(3RS,4RSH-cyclooctyimethyl-3-for^ of 34 mg 

obtained in Example 58 (1) while cooling with ice, and the solution was stirred at a room temperature for 30 minutes. 
The reaction solution was diluted with ethyl acetate and washed with water and saturated brine, followed by drying on 
anhydrous sodium sulfate. Then, the solvent was distilled off, and the resulting residue was separated and refined by 
means of silica gel column chromatography (ethyl acetate/hexane = 3/1) to obtain a compound of 4 mg called a 
w (3R*,4R*) body of the captioned compound for the sake of convenience from the former fraction and a compound of 5 
mg called a (3S\4S*) body of the captioned compound for the sake of convenience from the latter fraction. 

(3R\4FT) body: 

is 1 H-NMR (CDCI 3 ) 5: 0.84-0.94(2H, m), 1 .07-1.13(3H, m), 1.14-1 .95(19H, m), 197-2.36(4H, m), 2.50-2.75(1H, 

m), 2.97-3.12(2H, m), 3.41 -3.56(1 H, m), 3.86-4.08(2H, m), 4.35-4.55(1 H, m), 7.02-7.16 (3H, m), 7.28-7.37(1 H, 
m) 

FAB-MS (M+H) + :414 
20 (3S*,4S*) body: 

1 H-NMR (CDCI 3 ) 5: 0.93(3H, m), 1 .20-1. 41 (6H, m), 1 .41 -1.87(1 3H, m), 1 .97-2.23(6H, m), 2.42-2.72(1 H, m), 
2.95-3.13(2H, m), 3.53-3.68(1 H ( m), 3.88-4.02(2H, m), 4.27-4.45(1 H, m), 7.00-7.12 (3H, m) ( 7.30-7.40(1H, m) 
FAB-MS (M+H) + :414 

25 

Example 84: production of 1-K3RS.4RSV1-cvclooctvlmethvl-3-n-h^ 
benzimidazol-2-one 

[0501] A 1 .0M ethylmagnesium bromide-tetrahydrofuran solution was used to obtain a compound called a (3R*,4R*) 
30 body of the captioned compound for the sake of convenience from the former fraction and a compound called a 
(3S*,4S*) body of the captioned compound for the sake of convenience from the latter fraction by the same method as 
that of Example 83. 

(3R*,4R*) body: 

35 

1 H-NMR (CDCI3) 6: 0.80-0.91(5H, m), 1.21-1.38(7H, m), 1 .40-1 . 89(131-1, m), 2.01-2.22(5H, m), 2.53-2. 70(1H, 
m), 2.92-3.16(3H, m), 3.89-4.08(2H, m), 4.38-4.57(1 H, m), 7.03-7.13(31-1, m), 7.31-7.35 (1H, m) 
FAB-MS (M+H) + : 428 

40 (3S*,4S*) body: 

1 H-NMR (CDCI3) 6: 0.70-0.98(4H, m), 1 .07-1 .87(18H, m), 1 .98-2.70(9H, m), 2.92-3.26(3H, m), 3.85-4.07(2H, 
m), 4.30-4.52(1 H, m). 7.00-7. 16(3H, m), 7.30-7.42(1 H, m) 
FAB-MS (M+H) + :428 

45 

Example 85: production of 1 -M -cvclooctvlmethvl-4-piperi^ 

dazoi-g-one 

[0502] Triethylamine of 60 \x\ and methanesulfonyl chloride of 17 ^il were added to a methylene chloride 2 ml solution 
so of 3-(2-aminoethyl)-1-(1-cyclooctylmethyl-4-piperidyl)-1,3-dihydro-2H-benzimidazol-2-one of 50 mg obtained in Exam- 
ple 61 , and the solution was stirred at a room temperature for 30 minutes. The reaction solution was diluted with ethyl 
acetate and washed with water and saturated brine, followed by drying on anhydrous sodium sulfate. Then, the solvent 
was distilled off, and the resulting residue was separated and refined by means of silica gel column chromatography 
(chloroform/methanol = 10/1), whereby the captioned compound of 47 mg was obtained in the form of a colorless solid. 

55 

1 H-NMR (CDCI3) 5: 1.20-1. 31 (2H, m), 1 .39-1. 85(1 5H. m), 2.02-2.18(4H, m), 2.44(2H, m), 2.88(3H, s), 3.02(2H, m), 
3.53(2H, m), 4.09(2H, t, J=5.7 Hz), 4.33(11-1, m), 5.10(1 H, m), 7.10(3H, m), 7.31(1H, m) 
FAB-MS (M+H) + :463 
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Example 86: production of 1-(1-cvcloortYlmethyl-4-piperidyl)-3-[2-(sulfai^ 
zol-2-one 

[0503] A methylene chloride 3.5 ml solution 250 \i\ of triethylamine of 92 pi, tert-butanol of 400 \i\ and chlorosulfonyl 
5 isocyanate of 170 ul was added to a methylene chloride 2 ml solution of 3-(2-aminoethyl)-1-(1-cyclooctylmethyl-4-pip- 
eridyl)-1,3-dihydro-2H-benzimidazol-2-one of 50 mg obtained in Example 61, and the solution was stirred at a room 
temperature for 30 minutes. The reaction solution was condensed, and the resulting residue was dissolved in 10 % 
hydrogen chloride-methanol of 1 ml, and the solution was stirred at a room temperature for 2 hours. The reaction solu- 
tion was condensed again and then diluted with ethyl acetate. It was washed with a 2N sodium hydroxide aqueous solu- 
io tion and dried on anhydrous sodium sulfate. Then, the solvent was distilled off, and the resulting residue was separated 
and refined by means of silica gel column chromatography (chloroform/methanol = 20/1), whereby the captioned com- 
pound of 41 mg was obtained. 

1 H-NMR (CDCI 3 ) 8: 1 .15-1.30(2H, m), 1 .35-1 .84(1 5H, m), 2.00-2.16(4H, m), 2.42(2H, m), 2.98(2H, m), 3.50(2H, 
15 m), 4.12(2H, t, J=5.7Hz), 4.29(1H, m), 5.15(21-1, br), 5.34(1H, br), 7.18(3H, m) ( 7.30(1H, m) 

FAB-MS (M+H) + : 464 

Example 87: production of 1-(1-cvclooctvlmethyl-4-piperidvn-3-r2-(dimethvlsulfamovlamino)ethyl1-1 .3-dihvdro-2H-ben- 
zimidazol-2-one 

20 

[0504] Triethylamine of 60 ul and then dim ethyl sulfamoyl chloride of 24 jil were added to a methylene chloride 2 ml 
solution of 3-(2-aminoethyl)-1-(1-cyclooctylmethyl-4-piperidyl)-1,3-dihydro-2H-benzimidazol-2-one of 50 mg obtained 
in Example 61 , and the solution was stirred at a room temperature for one hour. The reaction solution was diluted with 
ethyl acetate and washed with water and saturated brine, followed by drying on anhydrous sodium sulfate. Then, the 
25 solvent was distilled off, and the resulting residue was separated and refined by means of silica gel column chromatog- 
raphy (chloroform/methanol = 20/1), whereby the captioned compound of 32 mg was obtained in the form of a colorless 
solid. 

1 H-NMR (CDCI3) 8: 1.25(21-1, m), 1.39-1. 80(1 5H, m), 2.01-2.20(4H, m), 2.44(2H, m), 2.73(6H, s), 3.01(2H, m), 
30 3.46(2H, m), 4.07 (2H, t, J=6.0Hz), 4.33(1 H, m). 5.02(1 H, m), 7.10(3H, m), 7.30(1 H, m) 

FAB-MS (M+H) + : 492 

Example 88: production of 1-[(3RS.4RSV1-cvclooctvlmethvl-3-(3-meM 
2H-benzimidazol-2-one 

35 

[0505] 1 -[(3RS,4RS)-1 -cyclooctylmethyl-3-(2-formylethyi)-4-piperidyl]-3-ethyl-1 ,3-dihydro-2H-benzimidazol-2-one 
obtained in Example 81 (1) and methylamine hydrochloride were used to obtain the captioned compound by the same 
method as that of Example 3. 

40 1 H-NMR (CDCI3) 8: 0.83-1. 00(4H, m), 1 .02-1.83(20H, m), 1.90-2.52(1 1H, m) t 2.96-3.08(2H, m), 3.89-4.1 7(3H, m), 

6.96- 7.09(3H, m), 7.19-7.27(1 H, m) 
FAB-MS (M+H) + : 441 

Example 89: production of 1-f(3S*.4S*)-1-cvdoc>ctylmethvl-3-(methvlsulfonylamino)methvl-4-piperidvn-3-ethyl- 
45 dihvdro-2H- benzimidazol-2-one 

[0506] 1 -[(3S*,4S*)-3-aminomethyl-1 -cyclooctylmethyl-4-piperidyQ-3-ethy1-1 ,3-dihydro-2H-benzimidazol-2-one 

obtained in Example 60 was used to obtain the captioned compound by the same method as that of Example 85. 

so 1 H-NMR (CDCI3) 8: 1.15-1 .40(5H, m), 1 .41-1.91(14H, m), 1 .98-2.30(4H, m), 2.39-2.68(2H, m), 2.68-2.85(4H, m), 

2.97- 3.14(3H, m), 3.88-4.08(2H. m), 4.16-4.34(1H, m), 5.30-5.55(1H, br). 7.03-7.18 (3H, m), 7.25-7.33(1H, m) 
FAB-MS (M+H) + :477 

Example 90: production of 1-rf3RS.4RSV3-(3-aminopropvl)-1-cvclooctvlmethvM^iperidvl1-3-ethyl-1 t 3-dihvdro-2H- 
55 benzimidazol-2-one 

[0507] 1 -[(3RS,4RS)-1 -cyclooctylmethyl-3-(3-hydroxypropyl)-4-piperidyl]-3-ethyi-1 ,3-dihydro-2H-benzimidazol-2-one 
obtained in Example 64 was used to obtain the captioned compound by the same method as that of Example 60. 
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r H-NMR (CDCI 3 ) 5: 0.80-0. 94(6H, m), 1 .17-2 39(29H, m), 3.85-4. 1 3(3 H,m), 6:98-7: 17(3 H,m), 7:25-7:30(1 H , m) 
FAB-MS (M+H) + : 427 

[a] D 20 -42.0° (c=0.5, CHCI3) (as hydrochloride) 

5 Example 91: production of 1-f(3RS.4RS)-1-cvclooctvlmethvl-3-vinvl-4-piperidvn-3-ethvl-1 .3-dihvdro-2H-benzimidazol- 
2-one 

[0508] Potassium tert-butoxide of 127 mg was added to a tetrahydrofuran 7 ml solution of methyltriphenylphospho- 
nium bromide of 400 mg while cooling with ice, and the solution was stirred for 30 minutes. Then, added thereto was a 

10 tetrahydrofuran 8 ml solution of 1-[1(3RS t 4RS)-1<yclooctylmethyl-3-formyl-4-piperidyI]-3-ethyl-1,3-dihydro-2H-ben2- 
imidazol-2-one of 157 mg obtained in Example 58 (1), and the solution was further stirred for 30 minutes while cooling 
with ice. The reaction solution was diluted with ethyl acetate and washed with water and saturated brine, followed by 
drying on anhydrous sodium sulfate. Then, the solvent was distilled off, and the resulting residue was separated and 
refined by means of silica gel column chromatography (chloroform/methanol = 100/1), whereby the captioned com- 

75 pound of 141 mg was obtained in the form of a colorless solid. 

1 H-NMR (CDCI3) 8: 1 .19-1 .33(6H, m), 1.40-1. 84(1 3H, m), 1.94-2.17(4H, m), 2.37-2.52(1 H, m), 2.91-3.23(3H, m), 
3.93(2H, m), 4.08-4.30(1 H, m), 4.76-4.85(2H, m), 5.49-5.61 (1H, m), 6.96-7.09(3H, m), 7.20-7.30(1 H, m) 
FAB-MS (M+H) + : 396 

20 

Example 92: production of 1-(1-cvclooctvlmethvl-3-methvlene-4-piperidyl)-3-ethvl-1.3<lihvdro-2H-benzimidazol-2-one 

(1) Production of 1-[(3RS,4RS)-3-bromomethyl-1^yclooctylm 
one 

25 

[0509] Triphenylphosphine of 39 mg and carbon tetrabromide of 81 mg were added to a chloroform 2.5 ml solution of 
1-[(3RS.4RS)-1-cyclooctylmethyl-3-hydroxymethyl-4-piperidyl]-3-ethyl-1 ,3-dihydro-2H-benzimidazol-2-one of 49 mg 
obtained in Example 42, and the solution was stirred at a room temperature for 2 hours. The reaction solution was 
diluted with ethyl acetate and washed with a saturated sodium bicarbonate aqueous solution and saturated brine, fol- 
30 lowed by drying on anhydrous sodium sulfate. Then, the solvent was distilled off, and the resulting residue was sepa- 
rated and refined by means of silica gel column chromatography (ethyl acetate/hexane = 1/1), whereby the captioned 
compound of 30 mg was obtained in the form of a colorless solid. 

(2) Production of 1-(1-cyclooctylmethyl-3-methylene-4-piperidyl)-3-ethyl-1 ,3-dihydro-2H-benzimidazol-2-one 

35 

[0510] Sodium iodide of 24 mg and 1 ,8-diazabicyclo[5.4.0]-7-undecene of 49 \i\ were added to a toluene 1 .5 ml solu- 
tion of 1-[(3RS,4RS)-3-bromomethyl-1-cycto^ of 15 
mg, and the solution was stirred at 1 1 0°C for 16 hours. The reaction solution was allowed to come down to a room tem- 
perature and diluted with ethyl acetate. It. was washed with water and saturated brine and dried on anhydrous sodium 
40 sulfate. Then, the solvent was distilled off, and the resulting residue was separated and refined by means of silica gel 
column chromatography (ethyl acetate/hexane = 1/2), whereby the captioned compound of 2 mg was obtained in the 
form of a colorless solid. 

1 H-NMR (CDCI3) 6: 0.84-0.93(2H, m), 1 .22-2.13(181-1, m), 2.17-2.57(3H, m), 2.75-3.17(2H, m), 3.43-3.53(1H, m), 
45 3.91-4.05(2H, m), 4.43(1 H, s), 4.92(1 H, s), 5.01-5.16(1 H, m), 6.99-7.22(4H, m) 

FAB-MS (M+H) + : 382 

Example 93: production of 1-r(3RS.4RS)-3-(2-aminoethvl)-1-cvclooctvlmethvl-4-piperidvl] - 3-ethvl-1.3-dihvdro-2H-ben- 
zimidazol-2-one 

50 

[0511] 1-[(3RS,4RS)-1-cyclooc^methyl-3-^ 

obtained in Example 72 was used to obtain the captioned compound by the same method as that of Example 60. 

1 H-NMR (CDCI3) 6: 0.78-0.96(6H, m), 1.05-2.38(27H, m). 3.88-4.07(2H, m), 4.22-4.37(1 H, m), 6.92-7.15(3H, m), 
55 7.21 -7.28(1 H, m) 

FAB-MS (M+H) + : 413 
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Example 94:-production of 1-^f3S^4S*V1-cvdooc^vlmethvl-3-(dimethvlsulfamovl)amino-4-piperidvl^^ .3-dihv- 
dro-2H-benzimidazol-2-one 

[0512] 1-[(3S^4S*)-3-aminomethyl-1-cyclooctylmethyl-4-piperidyl]-3-ethyl-1 ,3-dihydro-2H-benzimidazol-2-one 

5 obtained in Example 60 was used to obtain the captioned compound by the same method as that of Example 87. 

""H-NMR (CDCI 3 ) 5: 1.18-1.40(5H, m), 1 .40-1 .89(1 3H, m), 2.03-2.28(4H, m), 2.39-2.65(2H, m), 2.67-2.78(6H, m), 
2.90-3.09(5H, m), 3.91-4.04(2H, m), 4.17-4.32(1H, m), 5:20-5.38(1H, br), 7.03-7.15 (3H, m). 7.26-7.32(1H, m) 
FAB-MS (M+H) + : 506 

10 

Example 95: production of 1 -[(3S*.4S>1 -cvclooctvlmethyl-3-sulfamovlamino-4-piperidyl]-3-ethyl-1 .3-dihydro-2H-benz- 
imidazol-2-one 

[051 3] 1 -[(3S*,4S*)-3-aminomethyl-1 -cyclooctylmethyl-4-piperidyl]-3-ethyl-1 ,3-dihydro-2H-benzimidazol-2-one 

15 obtained in Example 60 was used to obtain the captioned compound by the same method as that of Example 86. 

1 H-NMR (CDCI3) 8: 1 .18-1 .39(6H, m), 1 .40-1 .97(1 3H, m), 2.02-2.24(4H, m), 2.41-2.72(2H, m), 2.81-3.10(4H, m), 
3.88-4.03(2H, m), 4. 18-4.38(1 H, m), 4.77-4.91 (2H, br), 5.01-5.20(1 H, m), 7.03-7.17 (3H, m), 7.24-7.32(1 H, m) 
FAB-MS (M+H) + : 478 
20 [a] D 20 -30.4° (c=0.5, CHCI3) (as hydrochloride) 

Example 96: production of 5-bromo-1 -[(3RS.4RS)-1 -cyclooctvimethyl-3-hydroxymethyl-4-pipehdyl]-3-ethyl-1 .3-dihydro- 
2H-benzimidazol-2-one 

25 (1) Production of 5-bromo-1-[(3RS,4RS)-1-cyclooctylmethyl-3-ethoxycarbonyl-4-piperidyl]-1 ,3-dihydro-2H-benzimida- 
zol-2-one 

[0514] 5-Bromo-2-fluoronitrobenzene was used to obtain the captioned compound by the same methods as those of 
Example 37 (2) and then Example 35 (3). 

30 

(2) Production of 5-bromo-1-[(3RS,4RS)-1-cyclooctylmethyl-3-ethoxycarbonyl-4-piperidyO-3-ethyl-1 ,3-dihydro-2H-ben- 
zimidazol-2-one 

[0515] 5-Bromo-1 -[(3RS,4RS)-1 -cyclooctylmethyl-3-ethoxycarbonyl-4-piperidyl]-1 ,3-dihydro-2H-benzimidazol-2-one 
35 and ethyl iodide were used to obtain the captioned compound by the same method as that of Example 13. 

(3) Production of 5-bromo-1 -[(3RS,4RS)-1 -cyclooctyl methyl -3- hydroxy methyl-4-piper idyl] -3 -ethyl- 1 ,3-dihydro-2H-benz- 
imidazol-2-one 

40 [051 6] 5-bromo-1 -((3RS,4RS)-1 -cyclooctylmethyl-3-ethoxycarbonyl-4-piperidyl]-3-ethyl-l ,3-dihydro-2H-benzimida- 
*zol-2-one was used to obtain the captioned compound by the same method as that of Example 39. 

1 H-NMR (CDCI3) 5: 1 .26(2H, m), 1 .35(3H, t, J=7.2Hz), 1 .41-1.95(12H, m), 2.02-2.40(6H, m), 2.54(2H, m), 3.03(2H, 
m), 3.34(2H, m), 3.94(2H, m), 4.38(1 H, m), 7.19(3H t m) 
45 FAB-MS (M+H) + : 478/480 

Example 97: production of 1 -[f3RS.4RSV3-aminomethvl-1-cvclooctvlmethvl-4-piperidvl1-3-(2-dimethvlaminoethvn-1 .3- 
dihvdro-2H-benzimidazol-2-one 

so (1) Production of 1 -[(3RS,4RS)-3-azidemethyl-1 -cyclooctylmethyl-4-piperidyl]-1 ,3-dihydro-2H-benzimidazol-2-one 

[051 7] 1 -[(3RS,4RS)-1 -cyclooctyl methyl -3- hydroxy methy I -4-piperidyl]-1 ,3-dihydro-2H-benzimidazol-2-one obtained 
in Example 39 was used to obtain the captioned compound by the same method as that of Example 60 (1). 

55 (2) Production of 1 -[(3RS,4RS)-3-azidomethyl-1 -cyclooctylmethyl-4-piperidyl]-3-(2-dimethylaminoethyl)-1 ,3-dihydro- 
2H-benzimidazol-2-one 

[0518] 1-[(3RS,4RS)-3-azidomethyl-1-cyclooctylmethyl-4-piperidyl]-1 ,3<lihydro-2H-benzimidazol-2-one and dimeth- 
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ylamihoethyl chloride hydrochloride were used to obtain the captioned compound by the same method as that of- Exam 
pie 13. 

(3) Production of 1 -[(3RS,4RS)-3-aminomethyl-1-cyclooctylmethyl-4-piperidyl]-3-(2<iimethylaminoethyl)-1 ,3-dihydro- 
5 2H-benzimidazol-2-one 

[0519] 1-[(3RS,4RS)-3-azidomethyl-1-cyclooctylmethyl-4^ 

imidazol-2-one was used to obtain the captioned compound by the same method as that of Example 60 (2). 

w 1 H-NMR (CDCI 3 ) 8: 1 .25(3H, m), 1 .27-2.28(19H, m), 2.32(6H, s), 2.52(2H, m), 2.64(2H, m), 3.05(2H, m), 4.00(2H, 

m), 4.24(1 H, m), 7.07(3H, m), 7.32(1 H, m) 
FAB-MS (M+H) + : 442 

Example 98: production of 1-[(3RS.4RSV1-cvclooctylmethvl'3-(methylsulfonvlamino)methvl-4-piperidyl]-3-(2-dimethyl- 
15 aminoethvn-1.3-dihvdro-2H-benzimidazol-2-one 

[0520] 1 -[(3RS,4RS)-3-aminomethyl-1 -cyclooctylmethyl-4-piperidyl]-3-(2<limethylaminoethyl)-1 ,3-dihydro-2H-benz- 
imidazol-2-one obtained in Example 97 was used to obtain the captioned compound by the same method as that of 
Example 85. 

20 

1 H-NMR (CDCI3) 6: 1.25(3H, m), 1.35-1 .90(1 3H, m), 1 .98-2.22(4H, m), 2.31 (6H, s), 2.43-2.72(4H, m), 2.76(3H, s), 
2.83(1 H, m). 3.02(3H, m), 4.00(2H, m), 4.23(1 H, m), 5.48(1 H, br), 7.08(3H, m), 7.30(1 H, m) 
FAB-MS (M+H) + : 520 

25 Example 99: production of 1-[(3RS.4RS)-1-cyclooctylmethyl-3-(sulfamovlamino)methvl-4-piperidvl]-3-(2-dimethvlami- 
noethvl)-1.3-dihvd ro-2H-ben zimidazol-2-one 

[0521] 1-[(3RS t 4RS)-3-aminomethyl-1-cycloocty^ 

imidazol-2-one obtained in Example 97 was used to obtain the captioned compound by the same method as that of 
30 Example 86. 

1 H-NMR (CDCI3) 6: 1.24(4H, m), 1 .40-1 .88(1 2H, m), 2.02-2.20(4H, m), 2.30(6H, s), 2.52(2H, m), 2.77-3.08(6H, m), 
3.86(1H, m), 4.22(2H, m), 4.90(1 H, br), 5.06(2H, br), 7.04(1H, m), 7.10(2H, m), 7.30(1H, m) 
FAB-MS (M+H) + : 521 

35 

Example 100: production of 1-f(3RS.4RS)-1-cvclooctwmethvl-3- (methylsulfonvlamino)methvl-4-piperidvn-3-(2-ami- 
noethvl)-1 .3- dihydro-2H-benzimidazol-2-one 

(1 ) Production of 1 -[(3RS,4RS)-3-azidomethyl-1 -cyclooctylmethyl-4-piperidyl]-3-[2-[bis(tert-butoxycarbo- 
40 nyl)amino]ethyl]-1,3-dihydro-2H-benzimidazol-2-one 

[0522] 1 -[(3RS,4RS)-3-azidomethyl-1 -cyclooctylmethyl-4-piperidyl]-1 ,3-dihydro-2H-benzimidazol-2-one obtained in 
Example 97 (1) was used to obtain the captioned compound by the same method as that of Example 13. 

45 (2) Production of 1 -[(3RS,4RS)-3-aminomethyl-1 -cyclooctyimethyl-4-piperidyf]-3-[2-[bis(tert-butoxycarbo- 
nyl)amino]ethyl]-1 ( 3-dihydro-2H-benzimidazol-2-one 

[0523] Triphenylphosphine of 18 mg was added to a tetrahydrofuran-water (10 : 1) 3.3 ml solution of 1-[(3RS,4RS)-3- 
azidomethyl-1-cyclooctytmethyl-4-piperi^ 
so one of 39 mg, and the solution was heated for refluxing for 2 hours. The reaction solution was condensed, and the 
resulting residue was separated and refined by means of silica gel column chromatography (chloroform/methanol = 
10/1 ), whereby the captioned compound of 25 mg was obtained. 

(3) Production of 1 -[(3RS.4RS)-1-cyclooctylmethyl-3-(me^ ,3- 
55 dihydro-2H-benzimidazol-2-one 

[0524] Triethylamine of 18 mJ and methanesulfonyl chloride of 3 nl were added to a methylene chloride 1 ml solution 
of 1 -[(3RS,4RS)-3-aminomethyl-1 -cyclooctylmethyl-4-piperidyQ-3-[2-[bis(tert-butoxycart5onyl)amino]ethy!]-1 ,3-dihydro- 
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2H-benzimidazol-2-one of 13 mg, and the solution was stirred at a room temperature for 30 minutes. The reaction solu- 
tion was condensed, and the resulting residue was dissolved in 10 % hydrogen chloride-methanol, and the solution was 
further stirred at a room temperature for 2 hours. The reaction solution was diluted with ethyl acetate and washed with 
a 2N sodium hydroxide aqueous solution and saturated brine, followed by drying on anhydrous sodium sulfate. Then, 
5 the solvent was distilled off, and the resulting residue was separated and refined by means of silica gel column chroma- 
tography (chloroform/methanol = 10/1, 0.1 % aqueous ammonia), whereby the captioned compound of 2 mg was 
obtained in the form of colorless liquid. 

1 H-NMR (CDCI 3 ) 6: 1.17-1 .32(5H, m), 1.40-1.91(17H, m), 2.07-2.23(2H, m), 2.63(3H, s), 2.75-3.17(5H, m), 3.91- 
10 4.16(2H, m). 4.16-4.36(1 H, m), 7.02-7.13(3H, m), 7.30-7.38(1 H, m) 

FAB-MS (M+H) + : 492 

Example 101 : production of 1-K3RS.4RS)-1-CYClooctvlmethvl-3- hvdroxvmethvl-4-piperidvn-3-(2-fluoroethvn-1.3-dihv- 
dro-2H-benzimidazol-2-one 

75 

[0525] 1 -[(3RS,4RS)-1 -cyclooctylmethyl-3-ethoxycarbonyl-4-piperidyl]-1 ,3-dihydro-2H-benzimidazol-2-one obtained 
in Example 37 and 2-fluoroethyl bromide were used to obtain the captioned compound by the same methods as those 
of Example 13 and then Example 39. 

20 1 H-NMR (CDCI3) S: 1 .18-1 .38(4H, m), 1 .39-1 .94(13H, m), 1 .99-2.48(5H, m), 2.63(1H, or), 3.06(2H, br), 3.36(2H, d, 

J=2.8 Hz), 4.13-4.47(3H, m), 4.72(2H, dt, J=4.8 Hz, 47.1Hz), 7.08-7.43(4H, m) 
FAB-MS (M+H) + :418 

Example 102: production of 1-[(3RS.4RS>0-cvclooctvlmethvl-3 - hvdroxvmethvl-4-piperidviy3-f2.2-difluoroethvlV1,3- 
25 dihvdro-2H-benzimidazol-2-one 

[0526] 1 -[(3RS,4RS)-1 -cyclooctylmethyl-3-ethoxycarbonyl-4-piperidyl]-1 ,3-dihydro-2H-benzimidazol-2-one obtained 
in Example 37 and 2,2-difluoroethyl bromide were used to obtain the captioned compound by the same methods as 
those of Example 13 and then Example 39. 

30 

1 H-NMR (CDCI3) 6: 1 .20-1.38(4H, m), 1.40-1.81(10H, m), 1 .82-2.30(7H, m), 2:30-2.71(2H, m), 2.98-3.12(2H, m), 
3.37(2H, s), 4.17-4.43(3H, m), 6.05(1H, tt, J=4.2 Hz, 55.2 Hz), 7.09-7.39(4H, m) 
FAB-MS (M+H) + :436 

35 Example 103: production of 1-[(3RS.4RS)-1-cyclooctylmethyl-3- hydroxymethyl-4-piperidyl]-3-(2.2.2-trifluoroethyl)-1 .3- 
dihydro-2H-benzimidazol-2-one 

[0527] 1 -[(3RS,4RS)-1 -cyclooctylmethyl-3-ethoxycarbonyl-4-piperidyl]-1 ,3-dihydro-2H-benzimidazol-2-one obtained 
in Example 37 and 2,2,2-trifluoroethyl iodide were used to obtain the captioned compound by the same methods as 
40 those of Example 13 and then Example 39. 

1 H-NMR (CDCI3) 8: 1 .18-1 .38(5H, m), 1.40-1.94(12H, m), 1.94-2.28(7H, m), 2.30-2.71 (2H, m), 2.98-3.12(2H, m), 
3.38(2H, s), 4.33-4.60(3H, m), 7.08-7.40(4H, m) 
FAB-MS (M+H) + : 454 

45 

Example 104: production of 1 -[1-r5.5-difluorocvcloo ctvlmethvl)-4 - piperidvr|-1 .3-dihvdro-2H-benzimidazol-2-one 

[0528] 4-(2-Keto-1-benzimidazolinyl)piperidine and 5,5-drfluorocyclooctane-1-carbaldehyde were used to obtain the 
captioned compound by the same method as that of Example 3. 

50 

1 H-NMR (CDCI 3 ) 6: 1 .10-1 .38(3H, m), 1.51-1 .93(10H, m), 1 .93-2.24(6H, m). 2.31-2.53(2H, m), 2.89-3.13(2H, m), 
4.23-4.46(1 H, m), 6.98-7.33(4H, m), 9.37(1 H, br) 
FAB-MS (M+H) + : 378 

55 Example 105: production of 1-n-cvclooctvlmethvl-3-pyrrolidvh-1.3- dihvdro-2H-benzimidazol-2-one 

[0529] l-(3-Pyrrolidyl)-1,3-dihydro-2H-benzimidazol-2-one and cyclooctanecarbaldehyde were used to obtain the 
captioned compound by the same method as that of Example 3. 
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T H-NMR (CDCI 3 ) 6: 1 .24-1. 84(1 5H, m), 2 10-2 40(5H m), 2.55(1 M, m); 3.1 3(2Hr m). 5:20(TH, m), 7.07(3H, m), 
7.84(1 H, brs), 8.93(1 H, brs) 
FAB-MS (M+H) + : 328 

5 Example 106: production of 1-(1-cvclooctvimethvt-3-piperidyn-1.3- dihvdro-2H-benzimidazol-2-one 

[0530] 1 -(3-Piperidyl)-1 ,3-dihydro-2H-benzimidazol-2-one and cyclooctanecarbaldehyde were used to obtain the cap- 
tioned compound by the same method as that of Example 3. 

10 1 H-NMR (CDCI3) 8: 1.21(2H, m), 1 .38-2.23(20H, m), 2.65(1 H, m), 2.91 (2H, m), 4.45(1 H, m), 7.06(3H, m), 7.20(1 H, 

m), 8.96(1 H, brs) 
FAB-MS (M+H) + :342 

Example 107: production of 3^2-aminoethvl)-1-[(3RS.4RS)-1-cvclooctylmethyl-3-(sulfamoylamino)methvl-4-piperidyl1- 
15 1 .3-dihvdro-2H-benzimidazol-2-one 

[0531] 1-[(3RS,4RS)-3-aminomethyl-1-cyclooctylm 

dihydro-2H-benzimidazol-2-one obtained in Example 1 00 (2) was used to obtain the captioned compound by the same 
method as that of Example 86. 

20 

^-NMRfCDCy 5: 1.20-1.38(6H, m), 1 .40-2.60(21 H, m), 2.90-3.09(3H, m), 3.15-3.23(1 H, m), 3.93-4.38(3H, m), 
7.05-7.36(41-1, m) 
FAB-MS (M+H) + : 493 

25 Example 108: production of 3-c^rboxvmethvl-1-(1-cvclooctvlmethvl-4-piperidvl)-1 .3-dihvdro-2H-benzimidazol-2-one 

(1) Production of 1-(1-cyclooctylmethyl-4-piperidyl)-3-ethoxycarbonylmethyl-1 ,3<Jihydro-2H-benzimidazol-2-one 

[0532] l-(l-Cyclooctylmethyl-4-piperidyt)-1,3-dihydro-2H-benzimidazol-2-one obtained in Example 6 and ethyl bro- 
30 moacetate were used to obtain the captioned compound by the same method as that of Example 13. 

(2) Production of 3-caiboxymethyl-1-(1-cycloocty^ 

[0533] A 1N sodium hydroxide aqueous solution of 100 \i\ was added to a tetrahydrofuran 1 ml solution of 1-(1- 
35 cyclooctylmethyl-4-piperidyl)-3-ethoxycarbonylmethyl-1,3-dihydro-2H-benzimidazol-2-one of 3 mg, and the solution 
was stirred at a room temperature for 12 hours. The reaction solution was condensed, and the resulting residue was 
separated and refined by means of silica gel column chromatography (chloroform/methanol = 5/1), whereby the cap- 
tioned compound of 2 mg was obtained in the form of a white solid. 

40 1 H-NMR (CDCI3) 6: 0.80-1. 80(5H, m), 1 .82-2.55(1 8H, m), 2.97(2H, m), 4.35(3H, m), 6.90(3H, m), 7.35(1 H, m) 

FAB-MS (M+H) + : 400 

Example 109: production of 1-[(3RS.4RS)-3-amino-1-cvclooctvlmethvl-4-piperidvn-1 .3-dihvdro-2H-benzimidazol-2-one 

45 [0534] Triethylamine of 4 ^l and diphenylphosphoryl azide of 6 nl were added to a benzene 1.5 ml solution of 1- 
[(3RS,4RS)-3-cart>oxyl-1-cycloo(rtylmeth^^ 10 mg obtained in Exam- 

ple 77, and the solution was heated for refluxing for 4 hours. The reaction solution was allowed to come down to a room 
temperature and diluted with ethyl acetate. It was washed with water and saturated brine and dried on anhydrous 
sodium sulfate. Then, the solvent was distilled off, and the resulting residue was separated and refined by means of sil- 

50 ica gel column chromatography (chloroform/methanol = 10/1), whereby the captioned compound of 1 mg was obtained 
in the form of a colorless liquid. 

1 H-NMR (CDCI3) 5: 1.17-1.40(4H, m), 1 .40-1 .94(1 5H, m), 2.01-2.48(2H, m), 2.94-3.22(2H, m), 3.48-3.70(11-1, m), 
3.93-4. 11(11-1. m). 7.03-7.41 (4H. m). 8.30(1 H. br) 
55 FAB-MS (M+H) + : 357 
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Example 110: production of 1-(2-cvclooctvimethvl-2-azabicvclo[2.2.21oc1-5-vlV1 .3-dihYdro-2H-benzimidazol-2-one 

(1) Production of 2-benzyl-5-(2-nitrophenylamino)-2-azabicyclo[2,2,2]octane 

5 [0535] Lithium aluminum hydride of 100 mg was added to a tetrahydrofuran 10 ml solution of 2-benzyl-2-azabicy- 
clo[2,2,2]octan-5-one oxime of 1 50 mg, and the solution was heated for refluxing for 2 hours. The reaction solution was 
allowed to come down to a room temperature, and sodium sulfate decahydrate of 10 g was added thereto. The solution 
was stirred at a room temperature for 10 minutes and then tittered, and the solvent was distilled off. The resulting resi- 
due was dissolved in n-butanol of 4 ml, and 2-fluoronitrobenzene of 92 mg and sodium carbonate of 138 mg were 

70 added thereto, followed by heating for refluxing for 14 hours. The reaction solution was allowed to come down to a room 
temperature and diluted with ethyl acetate. It was washed with saturated brine and dried on anhydrous sodium sulfate. 
Then, the solvent was distilled off, and the resulting residue was separated and refined by means of silica gel column 
chromatography (ethyl acetate/hexane =1/4), whereby obtained were an axial body 40 mg of the captioned compound 
and an equatorial body 80 mg of the captioned compound. 

(2) Production of 1-(2-cyclooctylmethyl-2-azabicyclot2,2,2]oct-5-yl)-1 ,3-dihydro-2H-benzimidazol-2-one 

[0536] The equatorial body and axial body of 2-benzyl-5-(2-nitrophenylamino)-2-a2abicyclo[2,2,2]octane were used 
to obtain the equatorial body and axial body of the captioned compound by the same methods as those of Example 35 
20 (3), (4) and (5) respectively. 

Equatorial body: 

1 H-NMR (CDCI 3 ) 5: 1 .05-1 .34(81-1, m), 1 .34-2.20(1 3H, m), 2.40(2H, m), 3.34(2H, m), 3.40(2H, d, J=6.9 Hz), 
25 4.78(1 H, m), 7.15(4H, m), 8.88(1 H, br) 

FAB-MS (M+H) + :368 

Axial body: 

30 1 H-NMR (CDCI3) 8: 1.20-1 .40(4H, m), 1 .40-1. 89(1 5H, m), 2.03(2H, m), 2.24(2H, m), 2.33(2H, m), 2.49(2H, m), 

4.72(1 H, m), 7.15(3H, m), 7.30(1 H, m), 8.57(1H, br) 
FAB-MS (M+H) + : 368 

Example 1 11 : production of 1-(8-CYclooctvlmethvl-8-azabicyclo[4.3.0]non-2-vl)-1 .3-dihydro-2H-benzimidazol-2-one 

35 

[0537] 2-Amino-8-benzyl-8-azabicyclo[4,3,0]nonane was used to obtain the captioned compound by the same meth- 
ods as those of Example 35 (3), (4) and (5). 

1 H-NMR (CDCI3) i>: 1.18(2H, m), 1.34-2.00(20H, m), 2.18-3.26(7H, m), 4.57(1 H, m), 7.04(3H, m), 7.12(1H. m), 
40 8.70(1 H,m) 

FAB-MS (M+H) + : 382 

Example 112: production of 1-[(3RS.4RS)-1-cyclooctvlmethyl-3-(2-pyrid^methvhoxvmethvl-4-piperidvn-3-ethvl-1.3- 
dihvdro-2H-benzimidazol-2-one 

45 

[0538] 2-Chloromethylpyridine hydrochloride was used to obtain the captioned compound by the same method as that 
of Example 50. 

1 H-NMR (CDCI3) 5: 1.21-1 .32(5H, m), 1.40-1.83(14H, m), 1.94-2.19(4H, m), 2.41-2.96(2H, m), 2.97-3.25(2H, m), 
so 3.28-3.38(2H, m), 3.85-3.92(2H, m), 4.20-4.43(3H, m), 6.93-7.30(6H, m), 7.49-7.57 (1H, m), 8.41 -8.46(1 H, m) 

FAB-MS (M+H) + :491 

Example 113: production of 1-K3RS.4RSV1-cvclooctvlmethvl-3-(4- pvridvlmethvnoxvmethvl-4-piperidv!1-3-ethvl-1.3- 
dihydro-2H-benzimidazol-2-one 

55 

[0539] 4-Chloromethylpyridine hydrochloride was used to obtain the captioned compound by the same method as that 
of Example 50. 
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1 H-NMR (CDCI 3 ) 8: 1719-1 32(5H, m); T.40-1:67(6H; m), 1 67-T.88(8H; m); 1:92=2:20(4H, m); 2.42-2. 92(2 H, m), 
2.95-3.22(2H, m), 3.22-3.35(2H, m), 3.80-3.90(2H, m), 4.19-4.32(3H, m), 6.90-7.30 (6H, m), 8.41(2H, d, J=6.0Hz) 
FAB-MS (M+H) + : 491 ✓ 

5 Example 114: production of 14(3RS.4RSM-cvclooctvlmethvl-3-(3- pyridvlmethvnoxvmethvl-4-piperidvn-3-ethvl-1.3- 
dihvdro-2H-benzimida2ol-2-one 

[0540] 3-Chloromethylpyridine hydrochloride was used to obtain the captioned compound by the same method as that 
of Example 50. 

10 

^-NMR (CDCI3) 8: 1.19-1.31(6H, m), 1 .34-1 .88(1 3H, m), 1 .91-2.18(4H, m), 2.42-2.60(1 H, m), 2.76-3.17(3H, m), 
3.20-3.32(2H, m), 3.83-4.32(5H, m), 6.96-7.42(6H, m), 8.33(1 H, d, J=1.8 Hz), 8.46 (1H, dd, J=1.8Hz, 4.8Hz) 
FAB-MS (M+H) + : 491 

is Example 115: production of 1^(3RS.4RS^3-(carbamovlamino^methvl-1-cvclooctvlmethvl-4-piperidvn-3-ethvl-1.3-dihv- 
dro-2H-benzimid azol-2-one 

[0541] Carbonyldiimidazole of 20 mg was added to a tetrahydrofuran solution of 1-[(3RS t 4RS)-3-aminomethyl-1- 
cyclooctylmethyl-4-piperidyl]-3-ethyl-1,3-dihydro-2H-benzimidazol-2-one of 10 mg obtained in Example 60, and the 

20 solution was stirred at a room temperature for 2 hours. The reaction solution was diluted with ethyl acetate and washed 
with water and saturated brine, followed by drying on anhydrous sodium sulfate. Then, the solvent was distilled off, and 
the resulting residue was dissolved in 25 % aqueous ammonia-tetrahydrofuran (5 : 1) of 2 ml, and the solution was 
stirred at a room temperature for 2 hours. The reaction solution was diluted with ethyl acetate and washed with aqueous 
ammonia, followed by drying on anhydrous sodium sulfate. Then, the solvent was distilled off, and the resulting residue 

25 was separated and refined by means of silica gel column chromatography (chloroform/methanol = 10/1), whereby the 
captioned compound of 4 mg was obtained. 

1 H-NMR(CDCI 3 ) 8: 1.16-1.30(3H, m), 1.35(3H,t. J= 7.2Hz) ( 1 .39-1.78(1 1 H, m), 1.78-2.21(7H, m), 2.38-2.63(2H, 
m). 2.96-3.12(2H, m), 3.43-3.54{1H, m), 3.86-4.07(2H, m), 4.26(1H, br), 4.43(2H. br), 5.55(1H, br) ( 7.03-7.38(4H, 
30 m) 

FAB-MS(M+H) + : 442 

Example 116: production of 14(3RS.4RS)-3-carbamovloxvmethvl-1-cvclooctvlmethvl-4-piperidvn-3-ethvl-1 .3-dihvdro- 
2H-benzimidazol-2-one 

35 

[0542] Chlorosutfonyl isocyanate of 9 uJ was added to a toluene 1 ml solution of 1-[(3RS,4RS)-1-cyclooctylmethyl-3- 
ethoxycarbonyl-4-piperidyl]-3-ethyl-1 ,3-dihydro-2H-benzimidazol-2-one of 30 mg obtained in Example 41 , and the solu- 
tion was stirred at a room temperature for 30 minutes. Then, water of 1 ml was added thereto, and the solution was fur- 
ther stirred at a room temperature for 30 minutes. The reaction solution was diluted with ethyl acetate and washed with 
40 a sodium bicarbonate aqueous solution and saturated brine, followed by drying on anhydrous sodium sulfate. Then, the 
solvent was distilled off, and the resulting residue was separated and refined by means of silica gel column chromatog- 
raphy (chloroform/methanol = 1 0/1), whereby the captioned compound of 18 mg was obtained in the form of a colorless 
solid. 

45 1 H-NMR(CDCI 3 ) 8: 1.30(3H, m), 1 .25-1 .76(1 5H, m), 1.88 (2H, br), 2.40-3.50(9H, m), 3.63-4.06(4H, m), 4.51(11-1, 

br), 7.06(3H, m), 7.43(1 H f br) 
FAB-MS(M+H) + : 443 

Example 117: production of 342-(carbamovtaminotethvl1-1-n<vcloo^ 
so zol-2-one 

[0543] 3-(2-Aminoethyl)-l-(i-cycloo<^lm obtained in Example 

61 was used to obtain the captioned compound by the same method as that of Example 115. 

55 1 H-NMR(CDCI 3 ) 8: 1.17-1.38(3H. m), 1.40-1.65(7H, m), 1.65-1.79(6H, m). 2.02-2.20(5H. m), 2. 37-2. 53(2 H, m), 

3.01 (2H, m), 3.49-3.57(2H, m), 4.03(2H. m), 4.22-4.35(1 H, m), 4.62(2H, br), 5.56 (1H, br), 7.07-7.32(4H. m) 
FAB-MS(M+H) + : 428 



82 

BNSDOCID: <EP 0990653A1_L> 



EP 0 990 653 A1 

Example 118: production of 1-(1-cvcloocrtvlmethvl-3,3-dimethvl-4-piperto^ 



(1) Production of 1-cyclooctylmethyl-3,3-dimethy1-4-piperidone 

5 [0544] 60 % Sodium hydride of 1 05 mg was added to a dimethylformamide 6 ml solution of 1 -cyclcoctylmethyl-4-pip- 
eridone of 300 mg, and the solution was stirred at a room temperature for 30 minutes. Then, methyl iodide of 160 jil was 
added thereto, and the solution was further stirred for 8 hours. The reaction solution was diluted with ethyl acetate and 
washed with water and saturated brine, followed by drying on anhydrous sodium sulfate. Then, the solvent was distilled 
off, and the resulting residue was separated and refined by means of silica gel column chromatography (ethyl ace- 

io tate/hexane = 1/20), whereby the captioned compound of 45 mg was obtained in the form of colorless liquid. Further, 
l-cyclooctylmethyl-3,5-dimethyl-4-piperidone of 42 mg was obtained in the form of colorless liquid. 

(2) Production of 1-(1-cyclooctylmethyl-3,3-dimethyl-4-piperidyl)-1,3-dihydro-2H-benzimidazol-2-one 

75 [0545] 1 -Cyclooctylmethyl-3,3-dimethyl-4-piperidone was used to obtain the captioned compound by the same meth- 
ods as those of Example 35 (1), (2) and (3). 

1 H-NMR (CDCI 3 ) 6: 0.85-0.95(6H, br), 1 .10-1 .88(10H, m), 1.90-2.19(6H, m), 2.51(1H, m), 2.75(2H, m), 3.00(2H, 
m), 3.50(1 H, m), 4.28(2H, m), 7.05(3H, m), 7.30(1 H, m), 9.30(1 H, br) 
20 FAB-MS (M+H) + : 370 

Example 119: production of 1-M-cvclooctylmethyl-r-3.c-5-dimethvl-t- 4-piperidyh-1 .3-dihvdro-2H-benzimidazol-2-one 

(1) Production of 1-cyclooctylmethyl-r-3,c-5-dimethyl-t-4-(2-nitrophenylamino)piperidine 

25 

[0546] 1-Cyclooctylmethyl-3,5-dimethyl-4-piperidone obtained in Example 1 18 (1) was used to obtain the captioned 
compound by the same methods as those of Example 35 (1) and (2). Further, 1-cyclooctylmethyl-r-3.c-5-dimethyl-c-4- 
(2-nitrophenylamino)piperidine was obtained as well. 

30 (2) Production of 1 -(1 -cyclooctylmethyl-r-3,c-5-dimethyl-t-4-piperidyl)-1 ,3-dihydro-2H-benzimidazol-2-one 

[0547] 1 -Cyclooctylmethyl-r-3,c-5-dimethyl-t-4-(2-nitrophenylamino)piperidine was used to obtain the captioned com- 
pound by the same method as that of Example 35 (3). 

35 ""H-NMR (CDCI3) S: 0.85(6H, d. J=6.9Hz), 1.20-1.95(15H, m), 2.90(2H, m), 3.24(2H, m), 3.33(2H, m), 3.74(2H, m), 

4.28(1 H, m), 6.98-7.20(4H, m), 7.77(1 H, br) 
FAB-MS (M+H) + : 370 

Example 120: production of l-(l-cvclooctvlmethvl-r-3.c-5-dimethvl-c - 4-piperidvl)-1.3-dihvdro-2H-benzimidazol-2-one 

40 

[0548] 1 -Cyclooctylmethyl-r-3,c-5-dimethyl-c-4-(2-nitrophenylamino)piperidine obtained in Example 1 19 (1) was used 
to obtain the captioned compound by the same method as that of Example 35 (3). 

1 H-NMR (CDCI3) 6: 0.75(6H, m), 1.16-1 .91(17H, m), 2.12(2H, m), 2.49(2H, m), 2.98(2H, m), 3.75(1H, m), 7.06(4H, 
45 m), 8.98(1 H, br) 

FAB-MS (M+H) + : 370 

Example 121 : production of 1-[1-(5.5<lifluorocvcloocrtvlmethyl)-4-^^^ 
benzimidazol-2-one 

so 

[0549] 1-[1-(5.5-Difiuorocydooctylmethyl)-4-piperidyl]-1,3-dihydro-2H-benzimidazol-2-one obtained in Example 104 
and dimethylaminoethyl chloride hydrochloride were used to obtain the captioned compound by the same method as 
that of Example 13. 

55 1 H-NMR (CDCI3) 5: 1.09-1.36(4H. m), 1.50-1. 69(3H, m), 1.70-1.96(5H, m), 1.96-2.18(7H. m). 2.30-2.56(2H. m), 

2.34(6H, s), 2.65(2H, t, J=7.5 Hz), 2.91-3.03(21-1, m), 4.00(2H, t, J=7.5 Hz), 4.22-4.42(1 H, m), 7.01-7.30(4H, m) 
FAB-MS (M+H) + : 449 
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Example 122: production of 3-allyl-1-n-CYCIooctvl^ 

[0550] 1-(1-Cyclooctylmethyl-4-piperidyl)0,3Klihydro-2H-ben2imidazol-2-one obtained in Example 6 and allyl bro- 
mide were used to obtain the captioned compound by the same method as that of Example 13. 

5 

1 H-NMR (CDCI 3 ) 6: 1 .15-1 .37(1H, m), 1.39-1 .86(1 7H, m), 2.01-2.24(31-1, m), 2.32-2.60(2H, m), 2.95-3.12(2H, m), 
4.27-4.56(3H, m), 5.16-5.28(2H, m), 5.80-6.01(1H, m), 6.94-7.32(4H, m) 
FAB-MS (M+H) + ;382 

10 Example 123: production of 1-(1-cvclooctylmethyl-4-piperidyl)-3<ycloperrtyl-1 .3<lihydro-2H-benzirnidazol-2-one 

[0551] l-(1-Cyclooctylmethyl-4-piperidyl)-1,3<iihydro-2H-benzimidazol-2-one obtained in Example 6 and cyclopentyl 
bromide were used to obtain the captioned compound by the same method as that of Example 13. 

75 ( 1 H-NMR (CDCI3) 6: 1 .18-1 .36(2H, m), 1.39-1 .87(18H, m), 1.88-2.27(9H, m), 2.31-2.60(2H, m), 2.90-3.1 1(2H, m), 
4.23-4.43(1 H, m), 4.79-4.93(1 H, m), 6.96-7.34(4H, m) 
FAB-MS (M+H) + :410 

Example 124: production of 1-(1-cvclooctvlmethvl-4-Diperidvl)-3-hvdroxv-1 .3-dihvdro-2H-benzimidazol-2-one 

20 

(1 ) Production of 4-(2-nrtrophenylamino)-1 -cyclooctylmethylpiperidine 

[0552] 1 -Cyclooctylmethyl-4-piperidone was used to obtain the captioned compound by the same methods as those 
of Example 35 (1) and (2). 

25 

(2) Production of 4-[N-(cyanomethyl)-2-nitrophenylamino]-1 -cyclooctylmethylpiperidine 

[0553] Potassium cyanide of 60 mg, zinc chloride of 100 mg and paraformaldehyde of 27 mg were added to an acetic 
acid 2 ml solution of 4-(2-nitrophenylamino)-1 -cyclooctylmethylpiperidine of 100 mg, and the solution was stirred at 
30 60°C for 18 hours. The reaction solution was diluted with ethyl acetate and washed with a 2N potassium hydroxide 
aqueous solution and saturated brine, followed by drying on anhydrous sodium sulfate. Then, the solvent was distilled 
off, and the resulting residue was separated and refined by means of silica gel column chromatography (ethyl ace- 
tate/hexane = 1/2), whereby the captioned compound of 13 mg was obtained. 

35 (3) Production of 1 -(1 -cyclooctylmethyl-4-piperidyl)-3-hydroxy-1 ,3-dihydro-2H-benzimidazol-2-one 

[0554] 4-[N-(cyanomethyl)-2-nitrophenylamino]-1 -cyclooctylmethylpiperidine of 13 mg was dissolved in a 90 % etha- 
nol aqueous solution of 1 ml, and sodium carbonate of 10 mg was added thereto, followed by stirring at 80°C for 12 
hours. The reaction solution was condensed, and the resulting residue was separated and refined by means of silica 
40 gel column chromatography (chloroform/methanol = 10/1), whereby the captioned compound of 6 mg was obtained in 
the form of a colorless solid. 

1 H-NMR (CDCI3) 8: 1.24(2H, m), 1.36-1. 81 (15H, m), 1 .94-2.28(4H, m), 2.37(2H, m), 2.99(2H, m), 3.1 8(1 H, br), 
4.22(1H, m), 7.11(2H, m), 7.31 (2H, m) 
45 FAB-MS (M+H) + : 358 

Example 125: production of 1-(1-cvclooctylmethyl-4-piperidyl)-3-methoxv-1.3<lihydro-2H'benzimidazol-2-one 

[0555] 1 -(1 -Cyclooctylmethyl-4-piperidyl)-3-hydroxy-1 ,3-dihydro-2H-benzimidazol-2-one of 4 mg obtained in Example 
so 124 was dissolved in chloroform of 1 ml, and a diazornethane-di ethyl ether solution of 0.5 ml was added thereto, fol- 
lowed by stirring at a room temperature for 1 5 hours. The reaction solution was condensed, and the resulting residue 
was separated and refined by means of silica gel column chromatography (chloroform/methanol = 40/1). whereby the 
captioned compound of 3 mg was obtained in the form of a colorless solid. 

55 1 H-NMR (CDCI3) 6: 1.28(4H, m). 1.40-1.87(13H, m), 2.1 1(4H, m), 2.43(2H. m), 3.02(2H, m), 4.10(3H, s). 4.35(1H, 

m), 7.12(3H, m), 7.30(1H, m) 
FAB-MS (M+H) + :372 
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Example 126: production of 1-ri-n-(cvclohexvlmethvl)cyclooctvnmethvl-4-DiDericlvn'1 ,3-dihvdro-2H-benzimidazol-2- 
one 

[0556] 1-Cyclohexylmethyl-1-cycloodanecarboxylic acid of 125 mg was dissolved in thionyl chloride of 6 ml, and pyri- 
5 dine of 6 ml was added thereto, followed by stirring at a room temperature for 5 hours. The reaction solution was diluted 
with ethyl acetate and washed with water and saturated brine, followed by drying on anhydrous sodium sulfate. Then, 
the solvent was distilled off, and the resulting residue was dissolved in tetrahydrofuran of 1 .5 ml. Lithium aluminum 
hydride of 5 mg was added thereto, and the solution was stirred at 50°C for 30 minutes. The reaction solution was 
allowed to come down to a room temperature and diluted with ethyl acetate. It was washed with a 1 N sodium hydroxide 
w aqueous solution and dried on anhydrous sodium sulfate. Then, the solvent was distilled off, and the resulting residue 
was separated and refined by means of silica gel column chromatography (ethyl acetate/hexane = 1/4), whereby the 
captioned compound of 10 mg was obtained in the form of a colorless oily substance. 

1 H-NMR (CDCI 3 ) 8: 0.86-1 .02(2H, m), 1 .10-1 .41(8H, m), 1.41-1.93(18H, m), 2.17-2.27(3H, m), 2.33-2.52(4H, m), 
75 2.87-3.00(2H, m), 4.25-4.38(1 H, m), 7.02-71 0(4H, m), 9.09(1 H, br) 

FAB-MS (M+H) + :438 

Example 127: production of 1-ri-n-benzvlcvclooctvhmethvl-4-piDeridvn-1.3-dihvdro-2H-benzimida2Ql-2-one 

20 [0557] 1 -Benzyl- 1 -cyclooctanecarboxylic acid was used to obtain the captioned compound by the same method as 
that of Example 126. 

1 H-NMR (CDCI3) 8: 1 .38-1 .80(14H, m), 2.09-2.18(4H, m), 2.26-2.57(4H, m) ( 2.68(2H, s), 2.92-3.01(2H, m), 4.25- 
4.39(1 H, m). 7.02-7.36(9H, m). 9.33(1 H, br) 
25 FAB-MS (M+H) + : 432 

Example 128: production of 1-h-{tricvclor3.2.1 .1^1non-1^ 

[0558] 3-Noradamantanecarboxylic acid was used to obtain the captioned compound by the same method as that of 
30 Example 126. 

1 H-NMR (CDCI3) 8: 1 .45-1 .98(1 2H, m), 1 .99-2.08(1 H, m), 2.10-2.38(4H, m), 2.38-2.60(4H, m), 2.98-3.19(2H, m), 
4.26-4.41(1 H, m); 7.00-7.33(4H, m), 9.68(1H, br) 
FAB-MS (M+H) + : 352 

35 

Example 129: production of 1-f1-cvclooctylmethvl-4-methoxvcarbonvl-4-piperidvl)-1 .3-dihvdro-2H-benzim idazol-2-one 

(1) Production of 1 -(4-cyano-1-cycloocty1methyl-4-piperidyl)-1 ,3-dihydro-2H-benzimidazol-2-one 

40 [0559] 1 ,2-Phenylenediamine of 620 mg, 1 -cyclooctylmethyl-4-piperidone of 1 .3 g and potassium cyanide of 370 mg 
were dissolved in 50 % methanol hydrate of 4 ml, and 10 % hydrogen chloridemethanol of 1 ml was added thereto, fol- 
lowed by stirring at a room temperature for 20 hours. The reaction solution was diluted with ethyl acetate and washed 
with a 1N sodium hydroxide aqueous solution and saturated brine, followed by drying on anhydrous sodium sulfate. 
Then, the solvent was distilled off, and the resulting residue was dissolved in chloroform of 8 ml. Triethylamine of 390 

45 \i\ and carbonyldiimidazole of 690 mg were added thereto, and the solution was stirred at a room temperature for 2 
hours. The reaction solution was diluted with ethyl acetate and washed with a IN sodium hydroxide aqueous solution, 
followed by drying on anhydrous sodium sulfate. Then, the solvent was distilled off, and the resulting residue was sep- 
arated and refined by means of an optical resolution column (CHIRALPAK AD column manufactured by Daicel Co., Ltd. ; 
0.1 % diethylamine, hexane/isopropyl alcohol - 400/100), whereby the captioned compound of 352 mg was obtained. 

50 

(2) Production of 1 -(1 -cycloocty1methyl-4-methoxycarbonyl-4-piperidyl)-1 ,3-dihydro-2H-benzimidazol-2-one 

[0560] l-(4-Cyano-1-cydooctylmethyl-4-piperidyl)-1,3-dihydro-2H-benzimidazol-2-one of 9 mg was dissolved in 
methanol of 1 ml, and a 6N sodium hydroxide aqueous solution of 300 \i\ was added thereto, followed by heating for 
55 refluxing for 3 days. The reaction solution was cooled down to a room temperature, and 10 % hydrogen chloride-meth- 
anol was added thereto. pH was adjusted to about 8, and then insoluble matters were filtered off. The solvent was dis- 
tilled off, and the resulting residue was dissolved in thionyl chloride of 1 ml, followed by stirring at a room temperature 
for 5 minutes. Thionyl chloride was distilled off, and methanol of 5 ml was added to the resulting residue, followed by 
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stirring at~a room t^rnpefature for TO minutes. Then, the solvent was distilled'off, and th"e"resulting residue was di luted 
with ethyl acetate and washed with a 1 N sodium hydroxide aqueous solution and saturated brine, followed by drying on 
anhydrous sodium sulfate. Then, the solvent was distilled off, and the resulting residue was separated and refined by 
means of silica gel column hromatography (ethyl acetate/hexane = 1/2), whereby the captioned compound of 3 mg was 
obtained. 

^-NMR (CDCI 3 ) 6: 1.21(2H, m), 1.37-1 .80(131-1, m), 2.10(2H, d, J=7.5Hz), 2.48-2.65(6H, m), 2.84(2H, m), 
3.70(3H, s), 7.04(3H, m), 7.17(1H, d, J=7.2Hz), 8.87(1H, br) 
FAB-MS (M+H) + : 400 

Example 130: production of 3-cyclobiJtYl-1-(1-CYClcK3ctvlme^ 

[0561] Cyclobutyl bromide was used to obtain the captioned compound by the same method as that of Example 13. 

1 H-NMR (CDCI3) 6: 1 .07-1 .31(41-1, m), 1.32-1.79(16H, m) ( 1 .79-2.18(4H, m), 2.30-2.50(3H, m), 2.80-3.07(4H, m), 
4.26-4.39(1H, m), 4.91(1H, m), 7.01-7.32(4H, m) 
FAB-MS (M+H) + : 396 

Example 131: production of 1-(1-cvdoortvlmethvl-4-methoxvcarbonvl-4-piperidvlV3-ethvl-1.3-dihvdro-2H-benzimida- 
zol-2-one 

[0562] 1 -(1 -Cyciooctylmethyl-4-methoxycarbonyl-4-piperidyl)-1 ,3-dihydro-2H-benzirnidazol-2-one obtained in Exam- 
ple 1 29 and ethyl iodide were used to obtain the captioned compound by the same method as that of Example 1 3. 

1 H-NMR (CDCI3) S: 1.26(2H, m), 1.32(3H, t, J=7.2Hz), 1 .37-1 .78(1 3H, m), 2.10(2H, m), 2.45-2.66(6H, m). 2.84(2H. 
m), 3.70(3H, s). 3.90(2H. q, J=72 Hz). 6.97-7.12(3H. m), 7.19(1H ( m) 
FAB-MS (M+H) + : 428 

Example 132: production of 1-(1-cvclooctylmethvl-4-hvdroxvmethvl-4-Diperidvh-1.3-dihvdro-2H-benzimidazol-2-one 

[0563] 1 -(1 -Cyclooctylmethyl-4-methoxycarbonyl-4-piperidyl)-1 ,3<iihydro-2H-benzimidazol-2-one obtained in Exam- 
ple 129 was used to obtain the captioned compound by the same method as that of Example 39. 

1 H-NMR (CDCI3) 5: 1 .20-1 .32(4H, m), 1 .40-1 .79(1 1 H, m), 1.99(2H, m), 2.13(2H, m), 2.30(2H, m), 2.79(4H. m), 
4.15(2H, s), 7.06(3H, m), 7.64(1 H, m), 8.41 (1H, br) 
FAB-MS (M+H) + : 372 

Example 133: production of 1-(1-cvclooctvlmethvl-4-hvdroxvmethvl-4-piperidvl)-3-ethvl-1.3-dihvdro-2H-benzimidazol- 
2-one 

[0564] 1 -(1 -Cyclooctylmethyl-4-methoxycarbonyl-4-piperidyl)-3-ethyl-l ,3-dihydro-2H-benzimidazol-2-one obtained in 
Example 131 was used to obtain the captioned compound by the same method as that of Example 39. 

1 H-NMR (CDCI3) 8: 1.21-1.30(2H, m), 1.33<3H. t. J= 7.2Hz), 1.40-1 .79(131-1, m), 1.98(2H, m), 2.11(2H, m), 
2.27(2H, m), 2.79(4H, m), 3.91 (2H, q t J=7.2 Hz), 4.16(2H, s), 7.00-7.13(3H, m), 7.66(1 H, m) 
FAB-MS (M+H) + : 400 

Example 134: production of 1-(1-cvclooctvlmethvl-4-piperidvl)-3-dimethvlamino-1.3-dihvdro-2H-benzimidazol-2-one 

[0565] A dimethylformamide 0.5 ml solution of 4-bromo-1-cyclooctylmethyipiperidine of 36.8 mg was added to a 
dimethylformamide 1.0 ml suspension of 1-dimethylamino-1 ,3-dihydro-2H-benzimidazol-2-one of 11.2 mg, 60 % 
sodium hydride of 7.6 mg and potassium iodide of 108 mg at a room temperature, and the solution was stirred at 150°C 
for 2 hours. The reaction solution was diluted with ethyl acetate and washed with a 1 N sodium hydroxide aqueous solu- 
tion, followed by drying on anhydrous sodium sulfate. Then, the solvent was distilled off, and the resulting residue was 
separated and refined by means of preparative thin layer chromatography [Kiselgel™ 60F 254 . Art 5744 (manufactured 
by Merck Co., Ltd.); ethyl acetate/hexane = 1/2], whereby the captioned compound of 0.7 mg was obtained in the form 
of colorless liquid. 
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1 H-NMR (CDCI 3 ) 8: 1.26(2H, m), 1 .38-1.81(15H, m), 2.00-2.14(4H, m), 2.27-2.50(2H, m), 2.96-3.00(2H, m), 
3.01(6H, s). 4.30(11-1, m), 7.05(2H, m), 7.18(1H, m) t 7.23{1H, m) 
FAB-MS (M+H) + : 385 

5 Example 135: production of 1-r(3RS.4RSyi-cvdooctvtmethvl-3-(5-tetrazolvlm^ 
2H-benzimidazol-2-one 

(1) Production of 1-[(3RS,4RS)-3-cyanomethyl-1-cyclooctylmethyl-4-piperidyl]-3-ethyl-1,3-dih 
one 

10 

[0566] Triethylamine of 0.26 ml and methanesulfonyl chloride of 87 ul were added to an ethyl acetate 10 ml solution 
of l-[(3RS,4RSH-cyclooctylmethyl-3-hy^ of 0.3 g 

obtained in Example 42, and the solution was stirred at a room temperature for 30 minutes. Insoluble matters were fil- 
tered off from the reaction solution, and the solvent was distilled off. The resulting residue was dissolved in dimethylfor- 
75 mamide of 6 ml, and sodium cyanide of 0.1 1 g was added thereto, followed by stirring at 60°C for 13 hours. The reaction 
solution was allowed to come down to a room temperature and diluted with ethyl acetate. It was washed with water and 
saturated brine and dried on anhydrous sodium sulfate. Then, the solvent was distilled off, and the resulting residue was 
separated and refined by means of silica gel column chromatography (chloroform/methanol = 30/1), whereby the cap- 
tioned compound of 301 mg was obtained. 

20 

(2) Production of 1 -[(3RS,4RS)-1-cyclooctylmethyl-3-(5-tetrazolylmethyl)-4-piperidyl]-3-ethyl-1 ,3-dihydro-2H-benzimi- 
dazol-2-one 

[0567] Aluminum chloride of 32 mg and sodium azide of 70 mg were added to a tetrahydrofuran 2 ml solution of 1- 
25 [(3RS,4RS)-3-cyanomethyl-1-cyclooc^lmethy^ of 49 mg, and 

the solution was heated for refluxing for 10 hours. The reaction solution was cooled down to a room temperature and 
diluted with ethyl acetate. It was washed with water and saturated brine and dried on anhydrous sodium sulfate. Then, 
the solvent was distilled off, and the resulting residue was separated and refined by means of silica gel column chroma- 
tography (chloroform/methanol = 50/1), whereby the captioned compound of 5 mg was obtained in the form of a color- 
30 less solid. 

'H-NMR (CDCI 3 ) 8: 0.83-1. 75(19H, m), 1.80-1 .96(2H, m), 2.05(2H, d, J=6.9 Hz), 2.52-2.69(2H, m), 2.72-3.02(2H, 
m), 3.06-3.21 (2H, m), 3.94-4.26(3H, m), 7.12-7.25(3H, m), 7.41(1H, d, J=6.9Hz) 
FAB-MS (M+H) + : 452 

35 

Example 136: production of 1-(1-cvclooctvlmethvl-4-piperidvn-3-ethoxvcarbonvl-1.3-dihvdro-2H-benzimidazol-2-one 

[0568] Ethyl chloroformate was used to obtain the captioned compound by the same method as that of Example 1 3. 

40 1 H-NMR (CDCI3) 8: 1.25(2H, m), 1.48(3H, t, J=7.5Hz), 1 .50-1. 79(1 5H, m), 2.10(4H, m), 2.47(2H, m), 3.00(2H, m), 

4.32(1 H, m), 4.51 (2H, q, J=7.5Hz), 7.09-7.21 (2H, m), 7.28(1 H, m), 7.92(1 H, m) 
FAB-MS (M+H) + : 414 

Example 137: production of 3-(2-carbamovloxvethvlV1-n-cvclooctvlmethvl-4-piperidvtV1.3<lihvdro-2H-benzimidazol- 
45 2 -one 

[0569] 1-(1-Cycloo<tylmethyl-4-piperidy^ obtained in Exam- 

ple 30 was used to obtain the captioned compound by the same method as that of Example 116. 

50 1 H-NMR (CDCI3) 8: 0.88(2H, m), 1.15-1.80(15H, m), 2.05-2.20(4H, m), 2.42(2H, m), 3.01(2H, m), 4.14(2H, m), 

4.36(2H, m), 4.60(1H, m), 7.15(3H, m), 7.29(1 H, m) 
FAB-MS (M+H) + : 429 

Reference Example 1 : production of 4-(2-k eto-1-benzimidazolinvnpiperidine 

55 

(1) Production of 4-(2-nitrophenylamino)-1-benzylpiperidine 

[0570] Sodium carbonate of 1 .4 g and potassium iodide of 20 mg were added to a cyclohexanol 10 ml solution of 4- 
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amino- T-behzylpiperi^^ 

The reaction solution was allowed to come down to a room temperature and diluted with ethyl acetate. It was washed 
with water and saturated brine and dried on anhydrous sodium sulfate. Then, the solvent was distilled off, and the result- 
ing residue was separated and refined by means of silica gel column chromatography (ethyl acetate/hexane = 1/10), 
whereby the captioned compound of 2.77 g was obtained in the form of a yellow oily substance. 

(2) Production of 1-(1-benzyl-4-piperidyl)-1,3-dihydro-2H-benzimidazol-2-one 

[0571] 4-(2-Nitrophenylamino)-1 -benzylpiperidine of 2.77 g was dissolved in methanol of 60 ml, and 10 % palladium- 
carbon of 500 mg was added thereto, followed by stirring at an atmospheric pressure and a room temperature under 
hydrogen atmosphere for 3 hours. The reaction solution was filtered through celite, and then the filtrate was condensed. 
Subsequently, the resulting residue was dissolved in chloroform of 50 ml, and carbonyldiimidazole of 2.2 g was added 
thereto, followed by stirring at a room temperature for one hour. The reaction solution was diluted with ethyl acetate and 
washed with water and saturated brine, followed by drying on anhydrous sodium sulfate. Then, the solvent was distilled 
off, and the resulting residue was separated and refined by means of silica gel column chromatography (ethyl ace- 
tate/hexane = 1/3), whereby the captioned compound of 1.29 g was obtained in the form of a white solid. 

(3) Production of 4-(2-keto-1-benzirnidazolinyl)piperidine 

[0572] 1-(1-Benzyl-4-piperidyl)-1 ,3-dihydro-2H-benzimidazol-2-one of 1 .2 g was dissolved in methanol of 50 ml, and 
20 % palladium hydroxide of 400 mg was added thereto, followed by stirring at a room temperature under hydrogen 
atmosphere of 3 atm for 12 hours. The reaction solution was filtered through celite, and then the solvent was distilled 
off from the filtrate to obtain the captioned compound of 1.0 g in the form of a white solid. 

1 H-NMR (DMSO-de) 5: 1.80(2H, m), 2.64(2H, m), 3.08(2H, m), 3.37(2H, m), 3.80(1 H, br), 4.52(1 H, m), 6.98(3H. 
m). 7.48(1 H. m), 10.93(1 H, brs) 

Reference Example 2: production of 4-(2-keto-5-methyl-1-benzimidazolinyl)piperidine 

(1) Production of 4-(2-nitro-4-methylphenylamino)-1 -benzylpiperidine 

[0573] Sodium carbonate of 6.2 g and potassium iodide of 50 mg were added to a cyclohexanol 50 ml solution of 4- 
amino-1 -benzylpiperidine of 11.0 g and 4-chloro-3-nitrotoluene of 10.0 g, and the solution was heated and stirred at 
1 50°C for 41 hours. The reaction solution was allowed to come down to a room temperature and diluted with ethyl ace- 
tate. It was washed with water and saturated brine and dried on anhydrous sodium sulfate. Then, the solvent was dis- 
tilled off, and the resulting residue was separated and refined by means of silica gel column chromatography (ethyl 
acetate/hexane = 1/3), whereby the captioned compound of 6.2 g was obtained in the form of a yellow oily substance. 

(2) Production of l-(l-benzyl-4-piperidyl)-5-methyl-l,3-dihydro-2H-benzimidazol-2-one 

[0574] 4-(2-Nitro-4-methylphenylamino)-1 -benzylpiperidine of 6.2 g was dissolved in a mixed solvent of methanol 60 
ml and tetrahydrofuran 15 ml, and 10 % palladium-carbon of 1 .5 g was added thereto, followed by stirring at an atmos- 
pheric pressure and a room temperature under hydrogen atmosphere for 3 hours. The reaction solution was filtered 
through celite, and then the filtrate was condensed. Subsequently, the resulting residue was dissolved in chloroform of 
100 ml, and carbonyldiimidazole of 4.6 g was added thereto, followed by stirring at a room temperature for 12 hours. 
The reaction solution was diluted with ethyl acetate and washed with water and saturated brine, followed by drying on 
anhydrous sodium sulfate. Then, the solvent was distilled off, and the resulting residue was separated and refined by 
means of silica gel column chromatography (ethyl acetate/hexane = 1/3), whereby the captioned compound of 3.6 g 
was obtained in the form of a white solid. 

(3) Production of 4-(2-keto-5-methyl-1-benzimidazolinyl)piperidine 

[0575] 1 -(1 -Benzyl-4-piperidyl)-5-methyl-1 ,3-dihydro-2H-benzimidazol-2-one of 2.5 g was dissolved in ethanol of 1 00 
ml, and 20 % palladium hydroxide of 800 mg was added thereto, followed by stirring at a room temperature under hydro- 
gen atmosphere of 3 atm for 12 hours. The reaction solution was filtered through celite. and then the solvent was dis- 
tilled off from the filtrate to obtain the captioned compound of 1 .6 g in the form of a white solid. 

1 H-NMR (DMSO-d 6 ) 8: 1.54(2H, m), 2.15(2H, m), 2.28(3H, s), 2.54(2H, m), 3.04(2H, m), 3.28(1H, br), 4.18(1H, m), 
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6.77(2H, m), 7.14(1H, m), 10.69(1H, br) 

Reference Example 3: production of 1 -d i methyl ami no- 1 .3-dihydro-2H-benzimidazol-2-one 

5 (1) Production of 1 -acetamido-1 ,3<iihydro-2H-benzimidazol-2-one 

[0576] Ethyl chloroformate of 286 \i\ was dropwise added to a pyridine 5 ml solution of N*-(2-aminophenyl)acetohy- 
drazide of 450 mg, and the solution was stirred at a room temperature for one hour and then heated for refluxing for 14 
hours. The solvent was distilled off, and the resulting residue was diluted with chloroform and water. The aqueous layer 
io was washed with chloroform, and crystals obtained from the aqueous layer were filtered, followed by drying under 
reduced pressure, whereby the captioned compound of 167 mg was obtained in the form of a white solid. 

(2) Production of l-amino-1,3<lihydro-2H-benzimidazol-2-one hydrochloride 

is [0577] 1 -Acetamido-1 ,3-dihydro-2H-benzimidazol-2-one of 200 mg was suspended in cone, hydrochloric acid of 5 ml, 
and the solution was stirred at 1 20°C for 30 minutes. The reaction solution was condensed to obtain the captioned com- 
pound of 167 mg in the form of a white solid. 

(3) Production of 1-dimethylamino-1,3-dihydro-2H-benzimidazol-2-one 

20 

[0578] An acetic acid 1 ml suspension of 1 -amino-1 ,3-dihydro-2H-benzimidazol-2-one hydrochloride of 10 mg, 35 % 
formalin of 20 nl and 10 % palladium-carbon was stirred at an atmospheric pressure and a room temperature for 30 
minutes under hydrogen atmosphere. The reaction solution was filtered through celite and then diluted with ethyl ace- 
tate. It was washed with a 2N sodium hydroxide aqueous solution and dried on anhydrous sodium sulfate. Then, the 
25 solvent was distilled off to obtain the captioned compound of 1 1 .2 mg in the form of a white solid. 

1 H-NMR (CD 3 OD) 5: 2.98(6H, s), 6.98-7.21 (4H, m) 
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Industrial Applicability 



[0579] The compound of the present invention specifically prevents nociceptin from binding to a nociceptin receptor 
ORL1 and therefore is useful as an analgesic against diseases accompanied with pains such as cancerous pain, post- 
operative pain, migraine, gout, chronic rheumatism, chronic pain and neuralgia, a reliever against tolerance to a nar- 
cotic analgesic represented by morphine, a reliever against dependence on a narcotic analgesic represented by 
35 morphine, an analgesic enhancer, an antiobestic, a drug for ameliorating brain function, a remedy for schizophrenia, a 
remedy for Parkinsonism, a remedy for chorea, an antidepressant, a remedy for diabetes insipidus, a remedy for poly- 
uria, or a remedy for hypotension. 



Claims 

1 . A compound represented by Formula [I] 




m 



[wherein 



55 




Ar 



represents an aromatic carbo- or heterocyclic ring which may have a substituent selected from the group consisting 



89 

BNSDOCID: <EP 0990653A1J_> 



EP 0 990 653 A1 



of a halogen atom, a lower alkyl group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a 
hydroxyl group, a lower alkoxy group and a carboxyl group; Ar 2 represents an aromatic carbo- or heterocyclic group 
which may have a substituent selected from the group consisting of a halogen atom, a lower alkyl group, an amino 
group, a lower alkylamino group, a di(lower alkyl)amino group, a hydroxyl group, a lower alkoxy group and a car- 
5 boxyl group; Cy represents a mono-, bi- or tricyclic aliphatic carbocyclic group having 3 to 20 carbon atoms, which 

may have a substituent selected from the group consisting of a halogen atom, a lower alkylidene group, a lower 
alkenyl group, a lower alkynyl group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a 
lower alkoxy group and a group represented by -R 4 ; 

10 S X 

O 



75 represents a mono- or bicyclic aliphatic nitrogen-containing heterocyclic group having 3 to 14 carbon atoms, which 
may have a substituent selected from the group consisting of a halogen atom, a lower alkylidene group, a lower 
alkenyl group, a lower alkynyl group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a 
hydroxyl group, a lower alkoxy group, a carboxyl group, a lower alkoxycarbonyl group, a carbamoyl group, a lower 
alkylcarbamoyl group, a di(lower alkyl)carbamoyl group and a group represented by -R 3 ; R 1 represents a hydrogen 

20 atom, a lower alkenyl group, a lower alkynyl group, a cyclo(lower alkyl) group, an amino group, a lower alkylamino 
group, a di(lower alkyl)amino group, a hydroxyl group, a lower alkoxy group, a carboxyl group, a lower alkoxycarb- 
onyl group, a carbamoyl group, a lower alkylcarbamoyl group or a di(lower alkyl)carbamoyl group, or a lower alkyl 
group which may have a substituent selected from the group consisting of a halogen atom, a cyclo(lower alkyl) 
group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a (lower alkyl)sulfonylamino group, 

25 an aminosulfonylamino group, a (lower alkylamino)sulfonylamino group, a (di-lower alkylamino)sulfonylamino 
group, a carbamoylamino group, a (lower alkylcarbamoyl)amino group, a (di-lower alkylcarbamoyl)amino group, a 
hydroxyl group, a lower alkoxy group, a carbamoyloxy group, a lower alkylcarbamoyloxy group, a di(lower alkyl)car- 
bamoyloxy group, a carboxyl group, a lower alkoxycarbonyl group, a carbamoyl group, a lower alkylcarbamoyl 
group, a di(lower alkyl)carbamoyl group and a group represented by -Ar 2 ; R 2 represents a hydrogen atom or a 

30 lower alkyl group; R 3 represents a lower alkyl group which may have a substituent selected from the group consist- 
ing of an amino group, a lower alkylsulfonylamino group, an aminosulfonylamino group, a (lower alkylamino)surfo- 
nylamino group, a (di-lower alkylamino)sulfonylamino group, a carbamoylamino group, a (lower 
alkylcarbamoyl)amino group, a (di-lower alkyl carbamoyl)ami no group, a hydroxyl group, a carbamoyloxy group, a 
lower alkylcarbamoyloxy group, a di(lower alkyl)carbamoyloxy group, a carboxyl group, a lower alkoxycarbonyl 

35 group, a carbamoyl group, a lower alkylcarbamoyl group, a di(lower alkyl) carbamoyl group, an aromatic heterocy- 
clic group and a group represented by -R 5 ; R 4 represents a lower alkyl group which may have a substituent 
selected from the group consisting of a cycloalkyl group having 3 to 10 carbon atoms and an aromatic carbo- or 
heterocyclic group; and R 5 represents a lower alkylamino group, a di(lower alkyl)amino group or a lower alkoxy 
group, which may have an aromatic carbo- or heterocyclic group], a salt or ester thereof. 

40 

2. The compound as described in claim 1 , which is a compound represented by Formula [l-a]: 



45 




[l-a)- 



50 

[wherein 



55 




represents an aromatic carbo- or heterocyclic ring which may have a substituent selected from the group consisting 
of a halogen atom, a lower alkyl group, an amino group, a lower alkylamino group, a di (lower alkyl)amino group, a 
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hydroxyl group, a lower alkoxy group and a carboxyl group; Ar 2 represents an aromatic carbo- or heterocyclic group 
which may have a substituent selected from the group consisting of a halogen atom, a lower alkyl group, an amino 
group, a lower alkylamino group, a dt(lower alkyl)amino group, a hydroxyl group, a lower alkoxy group and a car- 
boxyl group; Cy 10 represents a mono-, bi- or tricyclic aliphatic carbocyclic group having 3 to 20 carbon atoms, 
which may have a substituent selected from the group consisting of a halogen atom, a lower alkyl group, a lower 
alkylidene group, a lower alkenyl group, a lower alkynyl group, an amino group, a lower alkylamino group, a di(lower 
alkyl)amino group and a lower alkoxy group; 



represents a mono- or bicyclic aliphatic nitrogen-containing heterocyclic group having 3 to 14 carbon atoms, which 
may have a substituent selected from the group consisting of a halogen atom, a lower alkenyl group, a lower alkynyl 
group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a hydroxyl group, a lower alkoxy 
group, a carboxyl group, a lower alkoxycarbonyl group, a carbamoyl group, a lower alkylcarbamoyl group, a di(lower 
alkyl)carbamoyl group and a group represented by -Ft 30 ; R 10 represents a hydrogen atom, a lower alkenyl group, 
a lower alkynyl group, a cyclo(lower alkyl) group, an amino group, a lower alkylamino group, a di(lower alkyl)amino 
group, a hydroxyl group, a lower alkoxy group, a carboxyl group, a lower alkoxycarbonyl group, a carbamoyl group, 
a lower alkylcarbamoyl group or a di(lower alkyl)carbamoyl group, or a lower alkyl group which may have a substit- 
uent selected from the group consisting of a cyclo(lower alkyl) group, an amino group, a (lower alkyl)amino group, 
a di(lower alkyl)amino group, a hydroxyl group, a lower alkoxy group, a carboxyl group, a lower alkoxycarbonyl 
group, a carbamoyl group, a lower alkylcarbamoyl group, a di(lower alkyl)carbamoyl group and a group represented 
by -Ar 2 ; R 2 represents a hydrogen atom or a lower alkyl group; and R 30 represents a lower alkyl group which may 
have a substituent selected from the group consisting of an amino group, a lower alkylamino group, a di(lower 
alkyl)amino group, a hydroxyl group, a lower alkoxy group, a carboxyl group, a lower alkoxycarbonyl group, a car- 
bamoyl group, a lower alkylcarbamoyl group and a di(lower alkyl)carbamoyl group]. 

3. The compound as described in claim 1 , wherein the mono-, bi or tricyclic aliphatic carbocyclic group of Cy has 6 to 
20 carbon atoms. 

4. The compound as described in claim 2, wherein the mono-, bi or tricyclic aliphatic carbocyclic group of Cy has 8 to 
12 carbon atoms. 

5. The compound as described in claim 1 , wherein 



is an aromatic carbocyclic ring which may have a substituent selected from the group consisting of a halogen atom, 
a lower alkyl group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a hydroxyl group, a 
lower alkoxy group and a carboxyl group. 

6. The compound as described in claim 1 , wherein the aromatic carbocyclic ring of 



is a benzene ring. 

7. The compound as described in claim 1 , wherein the mono-, bi- or tricyclic aliphatic carbocyclic group having 3 to 
20 carbon atoms of Cy is cyclohexyl. 

8. The compound as described in claim 1 , wherein the mono-, bi- or tricyclic aliphatic carbocycic group having 3 to 20 
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~cart56n~atorns of'Cy is cycloheptyl, cyclobctyl, cycldnoriyi; cycloclecyi; "1 -cycl6ocfenyl,~l : cyc)ononenyl."l -cyclbclece- 
nyl, bicyclo[3.2.1]oct-3-yl, bicyclo[4.4.0]dec-2-yl, bicyclo[4.4.0]dec-3-yl, tricyclo[3.2.1 .1 3 7 ]non-1-yl or tricy- 
clo[3.3.1.1 37 ]dec-1-yl. 

9. The compound as described in claim 1 , wherein the mono-, bi or tricyclic aliphatic carbocyclic group having 3 to 20 
carbon atoms of Cy is cyclooctyl. 

10. The compound as described in claim 1 , wherein 



is 1,4-piperidinediyl, 2-azabicyclo[2.2.2]octa-2,5-diyl, 4-methoxycarbonyl-1,4-piperidinediyl, 3-methyl- 1,4-piperid- 
inediyl, 3-(methylsulfonylamino)methyl-1 ,4-piperidinedlyl, 3-(aminosulfonylamino)methyl-1 ,4-piperidinediyl, 3-(car- 
bamoylamino) methyl- 1,4-piperidinediyl, 2-hydroxymethyl-1 ,4-piperidinediyl, 3-hydroxymethyl-1 ,4-piperidinediyl, 3- 
(1-hydroxyethyl)-1 ,4-piperidinediyl, 3-(1 -hydroxypropyl)-1 ,4-piperidinediyl or 3-(3-pyridylmethyloxy) methyl- 1 ,4-pip- 
eridinediyl. 

11. The compound as described in claim 1 , wherein 



is 3-methyl-1 ,4-piperidinediyl or 3-hydroxymethyl-1 ,4-piperidinediyl. 

13. The compound as described in claim 1 , wherein R 1 is a hydrogen atom or a lower alkyl group which may have a 
substituent selected from the group consisting of a halogen atom, a cyclo(lower alkyl) group, an amino group, a 
lower alkylamino group, a di(lower alkyl)amino group, a (lower alkyl)sulfonylamino group, an aminosulfonyiamino 
group, a (lower alkylamino)sulfonylamino group, a (di-lower alkylamino)sulfonylamino group, a carbamoylamino 
group, a (lower alkylcarbamoyl)amino group, a (di-lower alkylcarbamoyl)amino group, a hydroxy! group, a lower 
alkoxy group, a carbamoyloxy group, a lower alkylcarbamoyloxy group, a di(lower alkyl)carbamoyloxy group, a car- 
boxyl group, a lower alkoxycarbonyl group, a carbamoyl group, a lower alkylcarbamoyl group, a di (lower alkyl)car- 
bamoyl group and a group represented by -Ar 2 . 

14. The compound as described in claim 1 , wherein R 2 is a hydrogen atom or methyl. 

1 5. A production process for a compound represented by Formula [II] 





is 1.4-piperidinediyl. 



12. The compound as described in claim 1 , wherein 
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20 



25 



35 



45 



50 



55 



[wherein 

'.At 1 ] 




represents an aromatic carbo- or heterocyclic ring which may have a substituerrt selected from the group consisting 
of a halogen atom, a lower alky) group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a 
hydroxy! group, a lower alkoxy group and a carboxyl group; Ar 2 represents an aromatic carbo- or heterocyclic 

io group which may have a substituent selected from the group consisting of a halogen atom, a lower alkyl group, an 
amino group, a lower alkylamino group, a di(lower alkyl)amino group, a hydroxyl group, a lower alkoxy group and a 
carboxyl group; Cy represents a mono-, bi- or tricyclic aliphatic carbocyclic group having 3 to 20 carbon atoms, 
which may have a substituent selected from the group consisting of a halogen atom, a lower alkyl'dene group, a 
lower alkenyl group, a lower alkynyl group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, 

75 a lower alkoxy group and a group represented by -R 4 ; 



O 



represents a mono- or bicyclic aliphatic nitrogen-containing heterocyclic group having 3 to 14 carbon atoms, which 
may have a substituent selected from the group consisting of a halogen atom, a lower alkylidene group, a lower 
alkenyl group, a lower alkynyl group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a 
hydroxyl group, a lower alkoxy group, a carboxyl group, a lower alkoxycarbonyl group, a carbamoyl group, a lower 
alkylcarbamoyl group, a di(lower alkyl)carbamoyl group and a group represented by -R 3 ; R 1 represents a hydrogen 
atom, a lower alkenyl group, a lower alkynyl group, a cyclo(lower alkyl) group, an amino group, a lower alkylamino 
group, a di(lower alkyl)amino group, a hydroxyl group, a lower alkoxy group, a carboxyl group, a lower alkoxycarb- 
onyl group, a carbamoyl group, a lower alkylcarbamoyl group or a di(lower alkyl )carbamoyl group, or a lower alkyl 
group which may have a substituent selected from the group consisting of a halogen atom, a cyclo(lower alkyl) 
30 group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a (lower alkyl)sulfonylamino group, 
an aminosulfonylamino group, a (lower alkylamino)sulfonylamino group, a (di-lower alkylamino)suHonylamino 
group, a carbamoylamino group, a (lower alkylcarbamoyl)amino group, a (di-lower alkylcarbamoyl)amino group, a 
hydroxyl group, a lower alkoxy group, a carbamoyloxy group, a lower alkylcarbamoyloxy group, a di(lower alkyl)car- 
bamoyloxy group, a carboxyl group, a lower alkoxycarbonyl group, a carbamoyl group, a lower alkylcarbamoyl 
group, a di(lower alkyl)carbamoyl group and a group represented by -Ar 2 ; R 3 represents a lower alkyl group which 
may have a substituent selected from the group consisting of an amino group, a lower alkylsulfonylamino group, an 
aminosulfonylamino group, a (lower alkylamino)sulfonylamino group, a (di-lower alkylamino)sulfonyiamino group, a 
carbamoylamino group, a (lower alkylcarbamoyl)amino group, a (di-lower alkylcarbamoyl)amino group, a hydroxyl 
group, a carbamoyloxy group, a lower alkylcarbamoyloxy group, a di(lower alkyljcarbamoyloxy group, a carboxyl 
40 group, a lower alkoxycarbonyl group, a carbamoyl group, a lower alkylcarbamoyl group, a di(lower alkyl)carbamoyl 
group, an aromatic heterocyclic group and a group represented by -R 5 ; and R 5 represents a lower alkylamino 
group, a di(lower alkyl)amino group or a lower alkoxy group, which may have an aromatic carbo- or a heterocyclic 
group, and R 2 and R 4 are synonymous with those described below], a salt or ester thereof, wherein a compound 
represented by Formula [II]: 



R lp - N ^P^NH 



[II] 



[wherein 
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represents an aromatic carbo- or heterocyclic ring which may have a substituent selected from the group consisting 
of a halogen atom, a lower alkyl group, a di(lower alkyl)amino group and a lower alkoxy group, and an amino group, 
a lower alkylamino group, a hydroxyl group and a carboxyl group, which may be protected; Ar 2p represents an aro- 
matic carbo- or heterocyclic group which may have a substituent selected from the group consisting of a halogen 
atom, a lower alkyl group, a di(lower alkyl)amino group and a lower alkoxy group, and an amino group, a lower 
alkylamino group, a hydroxyl group and a carboxyl group, which may be protected; 




represents a mono- or bicyclic aliphatic nitrogen-containing heterocyclic group having 3 to 14 carbon atoms, which 
may have a substituent selected from the group consisting of a halogen atom, a lower alkylidene group, a lower 
aikenyl group, a lower alkynyl group, a di(lower alkyl)amino group, a lower alkoxy group, a lower alkoxycarbonyl 
group, a di(lower alkyl)carbamoyl group and a group represented by -R 3p , and an amino group, a lower alkylamino 
group, a hydroxyl group, a carboxyl group, a carbamoyl group and a lower alkylcarbamoyl group, which may be pro- 
tected; R 1p , represents a hydrogen atom, a lower aikenyl group, a lower alkynyl group, a cyclo(lower alkyl) group, 
a di(lower alkyl)amino group, a lower alkoxy group, a lower alkoxycarbonyl group or a di(lower alkyl)carbamoyl 
group, or an amino group, a lower alkylamino group, a hydroxyl group, a carboxyl group, a carbamoyl group or a 
lower alkylcarbamoyl group, which may be protected, or a lower alkyl group which may have a substituent selected 
from the group consisting of a halogen atom, a cyclo(lower alkyl) group, a di(lower alkyl)amino group, a lower alkoxy 
group, a di(lower alkyl)carbamoyloxy group, a lower alkoxycarbonyl group, a di(lower alkyl)carbamoyl group and a 
group represented by -Ar 2 ? and an amino group, a lower alkylamino group, a (lower alkyl)sulfonylamino group, an 
aminosulfonylamino group, a (lower alkylamino)sulfonylamino group, a (di-lower alkylamino)surfonylamino group, a 
carbamoylamino group, a (lower alkylcarbamoyl)amino group, a (di-lower a!kylcarbamoyl)amino group, a hydroxyl 
group, a carbamoyloxy group, a lower alkylcarbamoyloxy group, a carboxyl group, a carbamoyl group and a lower 
alkylcarbamoyl group, which may be protected; R 3p represents a lower alkyl group which may have a substituent 
selected from the group consisting of a di(lower alkyl)carbamoyloxy group, a lower alkoxycarbonyl group, a di(lower 
alkyl)carbamoyl group, an aromatic heterocyclic group and a group represented by -R 5p , and an amino group, a 
lower alkylsulfonylamino group, an aminosulfonylamino group, a (lower alkylamino)sulfonylamino group, a (di-lower 
alkylamino)sulfonylamino group, a carbamoylamino group, a (lower alkylcarbamoyl)amino group, a (di-lower alkyl- 
carbamoyljamino group, a hydroxyl group, a carbamoyloxy group, a lower alkylcarbamoyloxy group, a carboxyl 
group, a carbamoyl group and a lower alkylcarbamoyl group, which may be protected; and R 5,3 represents a lower 
alkylamino group which may be protected, a di(lower alkyl)amino group or a lower alkoxy group, which may have 
an aromatic carbo- or heterocyclic group] is reacted with a compound represented by Formula [III] 



R 2 



45 




[wherein Cy* 3 represents a mono-, bi- or tricyclic aliphatic carbocyclic group having 3 to 20 carbon atoms, which 
may have a substituent selected from the group consisting of a halogen atom, a lower alkylidene group, a lower 
aikenyl group, a lower alkynyl group, a di(lower alkyl)amino group, a lower alkoxy group and a group represented 
by -R 4 , and an amino group and a lower alkylamino group, which may be protected; L 1 represents a leaving group; 
R 2 represents a hydrogen atom or a lower alkyl group; and R 4 represents a lower alkyl group which may have a 
substituent selected from the group consisting of a cycloalkyl group haying 3 to 10 carbon atoms and an aromatic 
carbo- or heterocyclic group] to prepare a compound represented by Formula [IV]: 
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10 

[wherein 



CyP R 1 P and R 2 are synonymous with those described above], and the protective groups are removed if necessary. 
20 16. A production process for a compound represented by Formula [I] 



25 




30 [wherein 




35 

represents an aromatic carbo- or heterocyclic ring which may have a substituent selected from the group consisting 
of a halogen atom, a lower alkyl group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a 
hydroxy I group, a lower alkoxy group and a carboxyl group; Ar 2 represents an aromatic carbo- or heterocyclic 
group which may have a substituent selected from the group consisting of a halogen atom, a lower alkyl group, an 
40 amino group, a lower alkylamino group, a di(lower alkyl)amino group, a hydroxyl group, a lower alkoxy group and a 
carboxyl group; Cy represents a mono-, bi- or tricyclic aliphatic carbocyclic group having 3 to 20 carbon atoms, 
which may have a substituent selected from the group consisting of a halogen atom, a lower alkylidene group, a 
lower alkenyl group, a lower alkynyl group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, 
a lower alkoxy group and a group represented by -R 4 ; 

45 

o 

50 

represents a mono- or bicyclic aliphatic nitrogen -containing heterocyclic group having 3 to 14 carbon atoms, which 
may have a substituent selected from the group consisting of a halogen atom, a lower alkylidene group, a lower 
alkenyl group, a lower alkynyl group, an amino group, a lower alkylamino group, a di(lower alkyi)amino group, a 
hydroxyl group, a lower alkoxy group, a carboxyl group, a lower alkoxycarbonyi group, a carbamoyl group, a lower 
55 alkylcarbamoyl group, a di(lower alkyl)carbamoyl group and a group represented by -R 3 ; R 1 represents a hydrogen 
atom, a lower alkenyl group, a lower alkynyl group, a cyclo(lower alkyl) group, an amino group, a lower alkylamino 
group, a di(lower alkyl)amino group, a hydroxyl group, a lower alkoxy group, a carboxyl group, a lower alkoxycarb- 
onyi group, a carbamoyl group, a lower alkylcarbamoyl group or a di(lower alkyl)carbamoyl group, or a lower alkyl 
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group which may-have a substituent selected from the group consisting of a halogen atom, a cyclo(loweralkyl) 
group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a (lower alkyl)sulfonylamino group, 
an aminosulfonylamino group, a (lower alkylamino)sulfonylamino group, a (di-lower alkylamino)sul1onylamino 
group, a carbamoylamino group, a (lower alkylcarbamoyl)amino group, a (di-lower alkylcarbamoyl)amino group, a 

5 hydroxyl group, a lower alkoxy group, a carbamoyloxy group, a lower alkylcarbamoyloxy group, a di(lower alkyl)car- 

bamoyloxy group, a carboxyl group, a lower alkoxycarbonyl group, a carbamoyl group, a lower alkylcarbamoyl 
group, a di(lower alkyljcarbamoyl group and a group represented by -Ar 2 ; R 3 represents a lower alkyl group which 
may have a substituent selected from the group consisting of an amino group, a lower alkylsulfonylamino group, an 
aminosulfonylamino group, a (lower alkylamino)sulfonylamino group, a (di-lower alkylamino)sulfonylamino group, a 

w carbamoylamino group, a (lower alky (carbamoyl) a mi no group, a (di-lower alkylcarbamoyl)amino group, a hydroxyl 
group, a carbamoyloxy group, a lower alkylcarbamoyloxy group, a di(lower alkyl)carbamoyloxy group, a carboxyl 
group, a lower alkoxycarbonyl group, a carbamoyl group, a lower alkylcarbamoyl group, a di(lower alkyljcarbamoyl 
group, an aromatic heterocyclic group and a group represented by -R 5 ; and R 5 represents a lower alkylamino 
group, a di(lower alkyl)amino group or a lower alkoxy group, which may have an aromatic carbo- or heterocyclic 

is group, and R 2 and R 4 are synonymous with those described below], a salt or ester thereof, wherein a compound 
represented by Formula [XVII]: 



[XVII] 



represents an aromatic carbo- or heterocyclic ring which may have a substituent selected from the group consisting 
of a halogen atom, a lower alkyl group, a di(lower alkyl)amino group and a lower alkoxy group, and an amino group, 
a lower alkylamino group, a hydroxyl group and a carboxyl group, which may be protected; Ar 2 * 5 represents an aro- 

35 matic carbo- or heterocyclic group which may have a substituent selected from the group consisting of a halogen 
atom, a lower alkyl group, a di(lower alkyl)amino group and a lower alkoxy group, and an amino group, a lower 
alkylamino group, a hydroxyl group and a carboxyl group, which may be protected; R 1p represents a hydrogen 
atom, a lower alkenyl group, a lower alkynyl group, a cyclo(lower alkyl) group, a di(lower alkyl)amino group, a lower 
alkoxy group, a lower alkoxycarbonyl group or a di(lower alkyl)carbamoyl group, or an amino group, a lower 

40 alkylamino group, a hydroxyl group, a carboxyl group, a carbamoyl group or a lower alkylcarbamoyl group, which 
may be protected, or a lower alkyl group which may have a substituent selected from the group consisting of a hal- 
ogen atom, a cyclo(lower alkyl) group, a di(lower alkyl)amino group, a lower alkoxy group, a di(lower alkylcar- 
bamoyloxy group, a lower alkoxycarbonyl group, a di(lower alkyl)carbamoyl group and a group represented by - 
Ar 2 * 3 , and an amino group, a lower alkylamino group, a (lower alkyl)sulfonylamino group, an aminosulfonylamino 

45 group, a (lower alkylamino)sulfonylamino group, a (di-lower alkylamino)sulfonylamino group, a carbamoylamino 
group, a (lower alkylcarbamoyl)amino group, a (di-lower alky»carbamoyl)amino group, a hydroxyl group, a car- 
bamoyloxy group, a lower alkylcarbamoyloxy group, a carboxyl group, a carbamoyl group and a lower alkylcar- 
bamoyl group, which may be protected] is reacted with a compound represented by Formula [XVIII] 




[XVIII] 



[wherein CyP represents a mono-, bi- or tricyclic aliphatic carbocyclic group having 3 to 20 carbon atoms, which 
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may have a substituent selected from the group consisting of a halogen atom, a lower alkylidene group, a lower 
alkenyl group, a lower alkynyl group, a di(lower alkyl)amino group, a lower alkoxy group and a group represented 
by -R 4 , and an amino group and a lower alkylamino group, which may be protected; L 1 represents a leaving group; 



0j 



represents a mono- or bicyclic aliphatic nitrogen-containing heterocyclic group having 3 to 14 carbon atoms, which 
may have a substituent selected from the group consisting of a halogen atom, a lower alkylidene group, a lower 
alkenyl group, a lower alkynyl group, a di(lower alkyl)amino group, a lower alkoxy group, a lower alkoxycarbonyl 
group, a di(lower alkyl)carbamoyl group and a group represented by -R 3p , and an amino group, a lower alkylamino 
group, a hydroxyl group, a carboxyl group, a carbamoyl group and a lower alkylcarbamoyl group, which may be pro- 
tected; R 2 represents a hydrogen atom or a lower alkyl group; R 3p represents a lower alkyl group which may have 
15 a substituent selected from the group consisting of a di(lower alkyl)carbamoyloxy group, a lower alkoxycarbonyl 

group, a di (lower alkyl)carbamoyl group, an aromatic heterocyclic group and a group represented by -R 5p , and an 
amino group, a lower alkylsulfonylamino group, an aminosulfonylamino group, a (lower alkylamino)sulfonylamino 
group, a (di-lower alkylamino)sulfonylamino group, a carbamoylamino group, a (lower alkylcarbamoyl)amino group, 
a (di-lower alkylcarbamoyl)amino group, a hydroxyl group, a carbamoyioxy group, a lower alkylcarbamoyloxy group, 
a carboxyl group, a carbamoyl group and a lower alkylcarbamoyl group, which may be protected; R 4 represents a 
lower alkyl group which may have a substituent selected from the group consisting of a cycloalkyl group having 3 
to 10 carbon atoms and an aromatic carbo- or heterocyclic group; and R 59 represents a lower alkylamino group 
which may be protected, a di(lower alkyl)amino group or a lower alkoxy group, which may have an aromatic carbo- 
or heterocyclic group] to prepare a compound represented by Formula [IV]: 



o 

[wherein 




Rip-Nj^-^ PN^ ^Cy p [IV] 



Cyf, R 1p and R 2 are synonymous with those described above], and the protective groups are removed if necessary. 
17. A nociceptin receptor antagonist comprising an effective ingredient of a compound represented by Formula [I] 



R 1 - N>^N~-^N 




m 



[wherein 




represents an aromatic carbo- or heterocyclic ring which may have a substituent selected from the group consisting 
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of a halogen atom, a lower alky l.ljfoup, an amino group, a lower alkylamino ^oup,^cli(lower alkyl)amino group, a 
hydroxyl group, a lower alkoxy group and a carboxyl group; Ar 2 represents an aromatic carbo- or heterocyclic group 
which may have a substituent selected from the group consisting of a halogen atom, a lower aikyl group, an amino 
group, a lower alkylamino group, a di(lower alkyl)amino group, a hydroxyl group, a lower alkoxy group and a car- 
boxyl group; Cy represents a mono-, bi- or tricyclic aliphatic carbocyclic group having 3 to 20 carbon atoms, which 
may have a substituent selected from the group consisting of a halogen atom, a lower alkylidene group, a lower 
alkenyl group, a lower alkynyl group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a 
lower alkoxy group and a group represented by -R 4 ; 



represents a mono- or bicyclic aliphatic nitrogen-containing heterocyclic group having 3 to 14 carbon atoms, which 
may have a substituent selected from the group consisting of a halogen atom, a lower alkylidene group, a lower 
alkenyl group, a lower alkynyl group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a 
hydroxyl group, a lower alkoxy group, a carboxyl group, a lower alkoxycarbonyl group, a carbamoyl group, a lower 
alkylcarbamoyl group, a di(lower alkyl)carbamoyl group and a group represented by -R 3 ; R 1 represents a hydrogen 
atom, a lower alkenyl group, a lower alkynyl group, a cyclo(lower alkyl) group, an amino group, a lower alkylamino 
group, a di(lower alkyl)amino group, a hydroxyl group, a lower alkoxy group, a carboxyl group, a lower alkoxycarb- 
onyl group, a carbamoyl group, a lower alkylcarbamoyl group or a di(lower alkyl)carbamoyl group, or a lower alkyl 
group which may have a substituent selected from the group consisting of a halogen atom, a cyclo(lower alkyl) 
group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a (lower alkyljsutfonylamino group, 
an aminosulfonylamino group, a (lower alkylamino)sulfonylamino group, a (di-lower alkylamino)sulfonylamino 
group, a carbamoylamino group, a (lower alkylcarbamoyl)amino group, a (di-lower alkyl carbamoyl)amino group, a 
hydroxyl group, a lower alkoxy group, a carbamoyloxy group, a lower alkylcarbamoyloxy group, a di(lower alkyl)car- 
bamoyloxy group, a carboxyl group, a lower alkoxycarbonyl group, a carbamoyl group, a lower alkylcarbamoyl 
group, a di(lower alkylcarbamoyl group and a group represented by -Ar 2 ; R 2 represents a hydrogen atom or a 
lower alkyl group; R 3 represents a lower alkyl group which may have a substituent selected from the group con- 
sisting of an amino group, a lower alkylsulfonylamino group, an aminosulfonylamino group, a.(lower alkylamino)sul- 
fonylamino group, a (di-lower alkylamino)surfonylamino group, a carbamoylamino group, a (lower 
alkylcarbamoyl)amino group, a (di-lower alkylcarbamoyl)amino group, a hydroxyl group, a carbamoyloxy group, a 
lower alkylcarbamoyloxy group, a di(lower alkyl)carbamoyloxy group, a carboxyl group, a lower alkoxycarbonyl 
group, a carbamoyl group, a lower alkylcarbamoyl group, a di(lower alkyl)carbamoyl group, an aromatic heterocy- 
clic group and a group represented by -R 5 ; R 4 represents a lower alkyl group which may have a substituent 
selected from the group consisting of a cycloalkyl group having 3 to 10 carbon atoms and an aromatic carbo- or 
heterocyclic group; and R 5 represents a lower alkylamino group, a di(lower alkyl)amino group or a lower alkoxy 
group, which may have an aromatic carbo- or heterocyclic group], a salt or ester thereof. 

18. An analgesic, a reliever against tolerance to a narcotic analgesic represented by morphine, a reliever against 
dependence on a narcotic analgesic represented by morphine, an analgesic enhancer, an antiobestic, a drug for 
ameliorating brain function, a remedy tor schizophrenia, a remedy for Parkinsonism, a remedy for chorea, an anti- 
depressant, a remedy for diabetes insipidus, a remedy for polyuria, or a remedy for hypotension, comprising an 
effective ingredient of a compound represented by Formula [I] 






[wherein 
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represents an aromatic carbo- or heterocyclic ring which may have a substituerrt selected from the group consisting 
of a halogen atom, a lower alkyl group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a 
hydroxyl group, a lower alkoxy group and a carboxyl group; Ar 2 represents an aromatic carbo- or heterocyclic 
group which may have a substituent selected from the group consisting of a halogen atom, a lower alkyl group, an 
amino group, a lower alkylamino group, a di(lower alkyl)amino group, a hydroxyl group, a lower alkoxy group and a 
carboxyl group; Cy represents a mono-, bi- or tricyclic aliphatic carbocyclic group having 3 to 20 carbon atoms, 
which may have a substituent selected from the group consisting of a halogen atom, a lower alkylidene group, a 
lower alkenyl group, a lower alkynyl group, an amino group, a lower alkylamino group, a di(lower alkyi)amino group, 
a lower alkoxy group and a group represented by -R 4 ; 



represents a mono- or bicyclic aliphatic nitrogen-containing heterocyclic group having 3 to 14 carbon atoms, which 
may have a substituent selected from the group consisting of a halogen atom, a lower alkylidene group, a lower 
alkenyl group, a lower alkynyl group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a 
hydroxyl group, a lower alkoxy group, a carboxyl group, a lower alkoxycarbonyl group, a carbamoyl group, a lower 
alkylcarbamoyl group, a di(lower alkyl)carbamoyl group and a group represented by -R 3 ; R 1 represents a hydrogen 
atom, a lower alkenyl group, a lower alkynyl group, a cyclo(lower alkyl) group, an amino group, a lower alkylamino 
group, a di(lower alkyl)amino group, a hydroxyl group, a lower alkoxy group, a carboxyl group, a lower alkoxycarb- 
onyl group, a carbamoyl group, a lower alkylcarbamoyl group or a di(lower alkyl)carbamoyl group, or a lower alkyl 
group which may have a substituent selected from the group consisting of a halogen atom, a cyclo(lower alkyl) 
group, an amino group, a lower alkylamino group, a di(lower alkyl)amino group, a (lower alkyl)sulfonylamino group, 
an aminosulfonylamino group, a (lower alkylamino)sulfonylamino group, a (di-lower alkylamino)suKonylamino 
group, a carbamoylamino group, a (lower alkylcarbamoyl)amino group, a (di-lower alkylcarbamoyl) amino group, a 
hydroxyl group, a lower alkoxy group, a carbamoyloxy group, a lower alkylcarbamoyloxy group, a di(lower alkyl)car- 
bamoyloxy group, a carboxyl group, a lower alkoxycarbonyl group, a carbamoyl group, a lower alkylcarbamoyl 
group, a di(lower alkyl)carbamoyl group and a group represented by -Ar 2 ; R 2 represents a hydrogen atom or a 
lower alkyl group; R 3 represents a lower alkyl group which may have a substituent selected from the group con- 
sisting of an amino group, a lower alkylsutfonylamino group, an aminosulfonylamino group, a (lower alkylamino)sut- 
fonylamino group, a (di-lower alkylamino)sulfonylamino group, a carbamoylamino group, a (lower 
alkylcarbamoyl)amino group, a (di-lower alkylcarbamoyl)amino group, a hydroxyl group, a carbamoyloxy group, a 
lower alkylcarbamoyloxy group, a di(lower alkyl) carbamoyloxy group, a carboxyl group, a lower alkoxycarbonyl 
group, a carbamoyl group, a lower alkylcarbamoyl group, a di(lower alkyl)carbamoyl group, an aromatic heterocy- 
clic group and a group represented by -R 5 ; R 4 represents a lower alkyl group which may have a substituent 
selected from the group consisting of a cycloalkyl group having 3 to 10 carbon atoms and an aromatic carbo- or 
heterocyclic group; and R 5 represents a lower alkylamino group, a di(lower alkyl)amino group or a lower alkoxy 
group, which may have an aromatic carbo- or heterocyclic group], a salt or ester thereof. 
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